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ConcomiTant with the improvement 
of therapy for pneumococcal disease, 
techniques for the efficient isolation 
and accurate identification of pneumo- 
coccus have been abandoned by most 
clinical laboratories. Serums for the 
determination of pneumococcal cap- 
sular types have become increasingly 
difficult to obtain and within the past 
year, the last source of these materials 
has ceased to make them available com- 
mercially. As a result of these events, 
knowledge concerning the incidence 
and nature of pneumococcal disease is 
waning, and one hears frequently in 
the United States, Great Britain and 
continental Europe statements to the 
effect that pneumococcal disease is no 
longer as prevalent as it was prior to 
the advent of antibiotics. A similar 
point of view was held widely in the 
irea in which this study was conducted 
until pneumococcal typing was rein- 
troduced as a routine laboratory pro- 
cedure in 1952. The data accumu- 
lated since that time form the basis 
of the present report and indicate that 
pneumococcus continues to be an im- 
portant cause of disease in man. 


Materials and Methods. The patients 
studied were those admitted to the 225 beds 
of Division II Medical Service (State Uni- 
versity Division) of Kings County Hospital, 
Brooklyn, New York, with acute disease of 
the respiratory tract or with fever of unknown 
origin. Approximately two-thirds of these 
individuals had pneumonia. 

At the time of admission, sputum was 
collected in a sterile glass jar with a screw 
cap. When sputum was unobtainable, cul- 
tures of the nasopharynx and oropharynx 
were taken with swabs moistened with sterile 
broth. Blood for culture was obtained usually 
from an antecubital vein and inoculated into 
trypticase soy broth and Brewer's thiogly- 
collate medium at the bedside. 

Sputum was handled in the following man- 
ner upon receipt in the laboratory: A smear 
was made and examined microscopically after 
staining by the Gram technique. A loopful 
was then streaked upon the surface of a nutri- 
ent agar plate containing 10% equine or 
human blood. The sputum was then emulsi- 
fied by refluxing in a sterile 2 ml. syringe 
with or without the addition of a small 
amount of sterile broth and 1 ml. of the 
emulsion was injected into the peritoneal cav- 
ity of a mouse. All mice surviving were sac- 
rificed at the end of 4 days efter inoculation 
in accordance with the observations of M@grch®, 
who was able to recover pneumococci from 
5% of animals surviving infection this period 
of time. Upon death of the animal, a necropsy 
was performed with sterile technique and 
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cultures were made of cardiac blood and of 
peritoneal washings obtained with sterile nor- 
mal solutions of sodium chloride. In addi- 
tion, peritoneal washings were used to provide 
material for typing. 

Swabs of the naso- and oropharynx were 
incubated for several hours in 5 ml. of neo- 
peptone broth containing 0.1 ml. of defibri- 
nated rabbit’s blood. After incubation, 1 ml. 
of the culture inoculated _intraperito- 
neally into and a loopful of culture 
was streaked on the surface of a blood agar 
plate. 

Blood cultures were 


was 
a mouse 


incubated at 37° C. 
and examined daily for evidence of bacterial 
growth. Smears and subcultures were made 
when indicated. 
Cultures on blood 
amined under a 
scope at a 


agar plates were ex- 
modified dissecting micro- 
magnification of 45 and cells 
from colonies resembling those of pneumo- 
isolated with a sterile 
cells were inoculated 


coccl were needle or 


loop. These 


into neo- 


peptone-rabbit’s blood broth or onto other, 


blood agar plates to provide bacteria for 


further study. 

Typing of pneumococci Was Ci irried out 
with the Neufeld technique.° The details of 
the procedure for the quellung reaction are 
set forth elsewhere (Austrian and Austrian! ). 

Classification of organisms failing to give 
a quellung reaction as untypable pneumo- 
cocci was based upon their morphologic and 
cultural characteristics, their lysis in 1% so- 
dium deoxycholate and their virulence for 
mice. 

Results. In Table 1 are shown the 
number and types of pneumococci iso- 
lated from adult patients in the 5- 
year period from October 1, 1952, to 
September 30, 1957. In all, 1354 strains 
of pneumococci were recovered from 
1322 patients. The somewhat smaller 
number of recoveries in the first year 
of the study may reflect the position 
of the laboratory, which was located 
then in a building remote from the 
wards, rather than a true lower inci- 
dence of pneumococcus in that period. 
The distribution of types in order of 
frequency is shown in Table 2 

Table 3 records the incidence of bac- 
teremia caused by the several types of 
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pneumococci during the same period. 
With the exception of the first year of 
the study, pneumococcal bacteremia 
was found to be present, on the aver- 
age, in about 45 pi atients a year. 

Several facts of interest emerge from 
the data. Of the 1354 strains of pneu- 
mococcus isolated, 48.8% comprise 
organisms of types I to VIII inclusive. 
Ot the pneumococcal bacteremias, 
66.7% were caused by organisms of 
these same capsular types. It would 
appear, therefore, that the preponder- 
ance of serious pneumococcal infections 
in the period designated were caused, 
with the exceptions to be noted, by or- 
ganisms responsible for the majority 
of infections in man in the era before 
antibiotics became available. 

The high incidence of strains of 
pneumococcus type III results prob- 
ably from several factors: the ease 
with which this organism may be rec- 
ognized on the surface of blood agar 
plates, its high virulence for white mice 
and its not infrequent presence in the 
upper respiratory tract of carriers. The 
large number of strains of type VII is 
of interest, the emergence of this type 
as an important cause of pneumonia 
having been noted over a decade ago 
by Thompson et al."'. The rarity of 
pneumococcus type II is striking, for 
it is the twenty-ninth in frequency 
among the first thirty-three pneumo- 
coccal types. Its invasive properties, 
however, are manifested in the infec- 
tions caused by it. Of 7 cases of type 
Il pneumococcal lobar pneumonia, 5 
were accompanied by bacteremia. An- 
other highly invasive pneumococcal 
type was type XII. The pathoge nicity 
of this type for man has been pointed 
out by Hodges and MacLeod’. 

Bacteremia was present in 14.8% of 
the patients from whom pneumococci 
were isolated. Approximately —two- 


*Capsular typing serum was made available through the courtesy of ri H. D. Piersma 
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TABLE 1.—PNEUMOCOCCAL ISOLATIONS FROM OCTOBER 1, 1952, 
TO SEPTEMBER 30, 1957 
Number of Strains Isolated 
Type 1952-53 1953-54 1954-55 1955-56 1956-57 Total 
] 15 35 22 24 4 110 
2 2 0 3 ] 1 7 
3 24 ay 26 23 58 168 
4 ll 20 12 19 18 80 
5 z 12 4 4 6 28 
6 4 16 13 7 24 64 
7 10 39 23 24 93 119 
8 8 15 16 16 30 85 
9 3 5 4 9 20 41 
10 3 3 3 0 4 14 
1] 3 17 2 6 34 
2 8 15 7 6 9 45 
13 2 g 4 5 8 28 
14 6 5 6 10 8 35 
15 2 4 ] ] 5 13 
16 4 6 l 3 5 19 
17 3 1] 8 10 12 44 
18 3 13 15 4 y 44 
19 2 13 14 6 18 53 
20 4 13 5 8 4 34 
21 ] 2 5 ] 6 15 
22 6 16 37 
93 3 5 5 > 10 28 
24 0 3 4 0 5 12 
95 l 3 l 0 3S 8 
5 27 2 0 0 1 0 3 
28 5 4 2 4 16 
. 29 6 6 3 4 2 21 
, 31 4 3 4 1 l 13 
D 32 0 l 0 2 l 4 
f 33 6 8 l 4 6 25 
r Untypable 10 29 13 27 28 107 
Total 155 359 234 241 365 1354 
< TABLE 2.—DISTRIBUTION OF PNEUMOCOCCAL TYPES 1952-57 
5 Type Number Type Number Type Number 
1- 3 168 23 37 21 15 
al 7 119 14 35 10 14 
7 l 110 1] 34 15 13 
P 8 85 20 34 31 13 
d { 80 5 28 24 12 
6 64 13 28 95 8 
of 19 53 23 28 2 7 
Ci 12 45 33 25 32 4 
17 44 29 21 $7 2 
O- 18 44 16 19 Untypable 107 
9 4] 28 
na 
tl 


m 


54/136 The American Journal of the Medical Sciences +* August, 1959 
thirds of these individuals had pneu- centage of untypable strains from 8 
monia. If the rate of bacteremia be ad- _ to 2.7. ; . 
justed to this latter observation, it be- The relation of pneumococcal bac- : 
comes 23%, a figure in keeping with teremia to the outbreak of influenza y 
those reported previously (Austrian 1957: (Widelock et al.!*) is of some 
and Rosenblum’, Austrian and Win- interest. There were 12 cases of pneu- . 
ston®). The occurrence of approxi- mococcal bacteremia in the month of ‘ 
mately 180 cases of pneumococcal October, 1957, in contrast to a usual - 
pneumonia in a year on a medical incidence of 4 or 5 cases in that month. " 
service of 225 beds is indicative of the In the same period, pneumococci were 
continuing importance of pneumococ- isolated from 63 patients. 
cal infection. Extrapulmonary infection with pneu- 
In 1957, serums for the identifica- mococcus was relatively infrequent 
tion of certain of the higher pneumo- _ in the initial 5-vear pe riod of the study. 
coccal types became available. To des- There were 26 cases of meningitis, 10 
TABLE 3.—PNEUMOCOCCAL BACTEREMIA 1952-57 
Type Number Type Number Type Number 
] 40 17 6 10 2 
y | 31 19 6 16 2 
3 19 z > 21 ] 
8 19 6 S 22 ] 
12 LS 5 4 ya ] 
4 17 20 3 33 ] 
14 9 23 3 Untypable 7 
18 3 9 2 Total 209 
ignate them, the nomenclature of Eddy — cases with pleural empyema and 6 with 
will be employed*. Because monoval- proved or suspected endocarditis. Only 
ent serums for some types were lack- 2 cases of pneumococcal arthritis were 
ing, these types are grouped with others observed in the same interval. 
from which they could not be distin- Discussion. The data presented pro- 
guished with the reagents available. vide evidence of the continuing impor- 
Figures for the incidence of isolations — tance of pneumococcus in disease of the 
for all types for the calendar a human respiratory tract and of the 
1957 and 1958 are shown in Table 4 fact that there has been relative ‘ly little 
and those for pneumococcal bacter- change in the distribution of pneumo- 
emia for the same periods are listed in coccal types responsible for the ma- 
Table 5. The relative lack of invasive- jority of infections in man. The most 
ness of the higher types is evident from notable exception to the latter state- 
the rarity of bacteremia caused by ment is the rarity, in the 6 years for wh 
these organisms. In a period of 6 years, which figures are available, of infec- coc 
pneumococci of types other than the tion caused by pneumococcus type II on 
first thirty-three have been recovered Variations in the incidence of infection am 
from the blood of patients in only 10 caused by this organism have been rec er 
instances. Of the higher pneumococcal ognized in the past (Griffith®). na 
types isolated from the respiratory There are only three ways in which: of 3 
tract, type XLI has been the most _ isolation of pneumococcus from _ the ‘he 
common. The availability of the addi- upper respiratory tract can be associ- alte 
tional serums has reduced the per- ated with certainty with infection use 
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in man. They are isolation of the same 
organism from the blood, recovery of 
the organism from an area of consoli- 
dation by puncture of the lung or dem- 
onstration of a rise in the titre of anti- 
bodies to organisms of the same cap- 
sular type. Of these, the most simple 
is the identification of bacteremia 
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to all. Treated soon after onset, pneu- 
mococcal pneumonia may be limited 
to a single pulmonary segment rather 
than progressing to the involvement of 
an entire lobe or beyond it. In addi- 
tion, the incidence of extrapulmonary 
complications has been reduced strik- 
ingly. According to Heffron*, empyema 


TABLE 4.—PNEUMOCOCCAL ISOLATIONS 1957-58 


Type Number 


l 25 17 
2 5 18 
3 96 19 
4 43 20) 
14 2) 
6 53 22 
7 49 23 
8 61 24 
53 25 
10 13 27 
1] 16 28 
12 22 29 
13 18 30,54 
14 28 3] 
15 1] 32 
16 1] 33 
Total 


Type Number Type Number 


34 1] 
28 35,4766 1] 
53 36 ] 
20 38.74 4 
9 39,40,42.72 1] 
27 1] 21 
2) 43,53 1] 
10 44.55.56 4 
3 45 3 
0 46 64 13 
48.50.51 10 
10 57.5859 5 
61 4 
s 71 ] 
5 72 ] 
11 Untypable 25 
903 


TABLE 5.—PNEUMOCOCCAL BACTEREMIA 1957-58 


Type Number Type 
8 17 18 
] 14 20 
3 13 2 
7 1] 6 
4 10 22 
12 10 25 
5 5 30,54 
14 5 33 
19 5 9 


when present. In this study, pneumo- 
coccal bacteremia has been recognized, 
on the average, in 45 patients annually 
among those admitted to the medical 
ervice. Pneumococcus, therefore, re- 
nains among the most important causes 
of infection of the blood stream today. 
‘hat the course of infection has been 
altered since antibiotics have been 
vsed in the treatment of it is obvious 


Number Type Number 


10 


to 


Total 120 


was associated with type I pneumococ- 
cal pneumonia in 7.4% of those cases 
without bacteremia and in 18.8% of 
those cases with bacteremia before an- 
tibiotics were available. In the present 
series of 110 infections caused by pneu- 
mococcus type I, of which 40 were 
accompanied by bacteremia, there was 
not a single case of empyema. These 
facts notwithstanding, patients arriving 
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at the hospital in the advanced stages 
of pneumococcal infection continue to 
present many of the manifestations 
noted before effective antibacterial 
therapy became available and_ to 
succumb to the disease. In 1957, five 
patients with pneumonia and _bac- 
teremia and 3 with meningitis died. 

It is an interesting paradox that, hav- 
ing obtained highly effective drugs 
with which to treat pneumococcal in- 
fection, the medical profession has 
abandoned largely the laboratory tech- 
niques necessary to establish an etio- 
logic diagnosis. The reasons for this 
appear to be, in the main, ones of 
economy. The methods for the isola- 
tion and identification of pneumococ- 
cus are among the most prec ‘ise and 
efficient ones developed bacteriol- 
ogists. If physicians are to have an 
accurate picture of the causes of res- 
piratory disease, it will be necessary 
that satisfactory diagnostic methods be 
reintroduced (Hodges, MacLeod and 
Bernhard’ ) The most pressing need 
is for a source of pneumococcal typ- 
ing serum. Under existing conditions, 
it would appear probable that these 
can be obtained only through the sup- 
port and interest of some governmental 
agency. Until such serums do become 
available once more, it is probable that 
mistaken ideas about the etiology of 
pneumonia will persist and that ‘mis- 


ACKNOWLEDGMENT: 
Dorothy Hirsch, 


Edna Lindsey, Erna Constantinoff, 


August, 1959 


diagnosed “virus” pneumonia will con- 
tinue to respond to treatment with anti- 
biotics. 

As pointed out by Reimann nearly 
a decade ago, the incidence of pneumo- 
coccal disease in American urban pop- 
ulations shows, in the absence of social 
upheavals, remarkable constancy. The 
material presented in this communica- 
tion is entirely consistent with the view 
that pneumococcus continues to be an 
important cause of bacterial pneumonia 
in such an area today. 

Summary. Data have been presented 
relating to the isolation of pneumococ- 
ci from patients on a general medical 
ward service for the 5-year period from 
1952 to 1957. In all, pneumococci were 
recovered from 1322 patients, of whom 
approximi ately two-thirds had pneu- 
monia. Of the strains isolated, 48.8% 
were included in capsular types I to 
VIII inclusive and two-thirds of 209 
pneumococcal bacteremias were caused 
by organisms of these same capsular 
types. The observations reflect the con- 
tinuing importance of. pneumococcus 
as a cause of disease in man. They point 
also to a need for the re ‘introduction of 
capsular typing serum and of satistac- 
tory laboratory techniques for the iso- 
lation and identification of pnheumococ- 
cus if an accurate understanding of 
the causes of pneumonia is to be 
realized. 
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SUMMARIO IN INTERLINGUA 


Le Prevalentia del Types de Pneumococco e le Continue Importantia de 
Infectiones Pneumococcal 


Es presentate datos relative al isolation de pneumococcos ab patientes de un 
servicio medical general, effectuate durante le quinquenne periodo ab 1952 a 
1957. In summa, pneumococcos esseva obtenite ab 1322 patientes. Circa duo 
tertios de istes habeva pneumonia. Quanto al racias isolate, 45,8% del numero 
total esseva includite in le typos capsular I a VIII, e duo tertios de 209 casos 
de bacetremia pneumococcal esseva causate per organismos de iste mesme 
typos capsular. — Iste observationes indica le continue importantia de pneumo- 
coccos como causa de morbos in humanos. Illos signala etiam le desirabilitate 
de re-introducer sero pro le typation capsular e satisfacente technicas labora- 
torial pro le isolation e identification de pneumococcos si un accurate com- 
prension del causas de pneumonia es ancora recognoscite como un major 
objectivo del investigation medical. 


SUMMARIO IN INTERLINGUA 
(See page 146 for original article) 
Le Uso de Assistentia Mechanic in le Tractamento de Morbos Cardiopulmonar 


1. Le uso de un, cinctura abdominal que es rhythmicamente inflationate e que 
lunctiona in alternation con un pression positive de inspiration applicate al bucca 
se ha provate efficace in le ventilation de patientes con sever emphysema pulmo- 
nar. Le methodo contribue al reduction del hyperdistension, illo reduce le 
tension alveolar de dioxydo de carbon, e in casos de instabilitate vasomotori illo 
mantene le tension del sanguine. 

2. Un apparato que provide un rhythmo alternante de electrostimulation neuro- 
inuscular del diaphragma e del musculos infero-abdominal es similemente capace 
« effectuar un adequate ventilation de patientes emphysematose. Illo pare esser 
promittente como instrumento pro le initiation de exercitios de respiration 
diaphragmatic in patientes in qui un morbo ha vitiate le motion del diaphragma. 
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In 1958 McFarland and Dameshek°® 
described a simple, bedside technique 
for obtaining a bone marrow biopsy, 
using a Vim-Silverman needle’. Dur- 
ing the past year a slight modification 
of this method has been used in this 
laboratory with excellent results, and 
it is felt that this type of needle biopsy 
should be considered the bone marrow 
biopsy method of primary choice. This 
procedure should eliminate almost 
completely the necessity for performing 
a surgical bone marrow trephine. 


Materials and Methods. A. PATIENT GROUP. 
In the course of performing 100 bone mar- 
row aspirations it was necessary to perform 
20 marrow biopsies. These patients ranged in 
age from 26 months to 85 years. In the ma- 
jority of the patients the biopsy was done 
after one or more attempts by needle aspira- 
tion were unsuccessful. Many of these patients 
were either so seriously ill or chronically 
debilitated that it would have been inadvis- 
able to move them even for minor surgery. 

B. BIOPSY INSTRUMENT. A 3% inch, 16 
gauge, Vim-Silverman needle with the cutting 
blade protruding % in. beyond the needle 
tip was used. An ordinary liver biopsy needle 
was cut to these specifications.® 

C. TECHNIQUE. The posterior superior iliac 
spine was the site of biopsy in all instances. 
The method used for positioning the needle 
was that described by Bierman and Kelly! 
for marrow aspiration. The posterior superior 
iliac spine is located by inspection and 


tNitric acid 100 ml. 
Formaldehyde (40%) 100 ml. 
Distilled water 900 ml. 
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BONE MARROW NEEDLE BIOPSY 
By JEROME I. Bropy, M.D. 
U.S. PUBLIC HEALTH RESEARCH FELLOW 


AND 
Stuart C. Fincu, M.D. 


ASSISTANT PROFESSOR OF MEDICINE 


(From the Department of Internal Medicine, School of Medicine, Yale University and the 
Grace-New Haven Community Hospital, New Haven, Connecticut ) 


palpation (Fig. 1). Not infrequently, simple 
inspection reveals its prominence, but usually 
it is necessary to follow the iliac crest to the 
point of its posterior termination. Intersecting 
thumbnail pressure marks on the skin over 
the proposed point of needle entry may be 
a helpful guide and are made before cleans- 
ing the skin with iodine and alcohol. Two 
to 4 ml. of 1% procaine are sufficient for ade- 
quate anesthetization of the soft tissues and 
periosteum. After the procaine is injected 
the biopsy needle, with obturator in place, 
is introduced into the posterior superior iliac 
spine, and with a gentle rotary motion is 
advanced into the bony cortex. As soon as 
the “give” signifying penetration of the bony 
cortex is felt, the obturator is removed and 
the cutting blade inserted. Occasionally some 
degree of force may be necessary to do this. 
The outer sheath then is advanced over the 
cutting blade as in the liver biopsy technique 
(Schiff? ). Then, holding both the cutting 
blade and the sheath, the needle is given a 
rapid % turn in a clockwise direction and 
removed in toto. The forked cutting blades 
are carefully separated with a hypodermic 
needle and the tissue is removed. 

D. HANDLING OF SPECIMEN. The. tissue, 
while attached to the tip of the hypodermic 
needle, is touched at multiple sites to the 
surface of several clean #1 cover glasses, 
dropped into 10% formalin solution for 24 
hours, and decalcified overnight in a_ nitric 
acid-formaldehyde solution.+ The tissue then 
is stored in 70% alcohol until such time as it 
is embedded in paraffin, cut at from 3 to 54 
and stained with either Giemsa or hema 
toxylin and eosin stains. 


*This was done by Charles Archer, Shore Road, R.F.D. #1, Westerly, R.I. 
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Results. The results of this study are 
summarized in Table 1. Bone marrow 
needle biopsy was performed on 13 
patients whose marrow aspirations re- 
sulted in “dry taps,” Six of the patients 
had marrow infiltration with either 
lymphoma or leukemic cells, 3 showed 
hypoplasia of the bone marrow with 
fatty replacement, and 2 revealed 
myelofibrosis (Fig. 2). Of the 2 re- 
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Bone marrow biopsy was performed 
on 4 patients with suspected granulo- 
matous disease. No granulomas were 
found, but adequate tissue for their 
detection was obtained. In another in- 
stance metastatic carcinoma was sus- 
pected in a patient because of an osteo- 
blastic area noted in the vertebral 
column by Roentgen ray. Neoplastic 
cells were demonstrated in this sec- 


TABLE 1.—RESULTS OF BONE MARROW NEEDLE BIOPSY 


Reason for Biopsy 


Diagnosis 


No. of Cases 


Leukemic or lymphomatous 


infiltration 6 
Dry tap Myelofibrosis 2 
Hypoplastic marrow 3 
Idiopathic thrombocytopenic 
Inadequate aspiration purpura 1 
smear for diagnosis 
Normal bone marrow ] 
Normal marrow 4 
Possible marrow infiltrate Metastatic carcinoma l 
with tumor or granulomata 
Depression of erythroid ele- 
ments; patient had positive 
LE prep. 1 
Diffuse infiltration wih eo- 
sinophils; focal infiltration 
Confirm aspiration results with lymphocytes and 
plasma cells. Patient had 
positive LE prep. l 
Total cases 20 


maining cases one was a patient with 
thrombocytopenic purpura whose mar- 
row aspiration had been unsuccessful. 
However, bone marrow biopsy indi- 
cated that the marrow was very cellu- 
lar, with an increase in immature mega- 
xaryocytes. In this instance, therefore, 
he correct diagnosis of idiopathic 
hrombocytopenic purpura rather than 
hat of a secondary or “toxic purpura” 
vas established. The other patient had 

bone marrow which revealed depres- 
‘ion of the erythroid elements. 


tion (Fig. 3). One biopsy was per- 
formed on a patient who, by aspiration, 
was noted to have extensive eosino- 
philic, lymphocytic, and plasmocytic 
infiltration of the marrow. The biopsy 
showed this to be a diffuse and general- 
ized process without neoplastic or 
granulomatous invasion. It also should 
be mentioned that the procedure was 
performed without difficulty on a 26- 
month-old child whose bone marrow 


‘was markedly hypoplastic. 


Examination of the touch prepara- 
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Fig. 1.—Schematic diagram of trephine needle in place. In most adults the position of the 
posterior superior iliac spine may be verified by using as a landmark the point of intersection 
of a vertical line drawn 4 to 6 cm. from the midline with a horizontal line drawn 6 to 8 cm 


from the highest portion of the iliac crest. The needle is directed slightly superiorly and 
laterally as indicated. 


Fig. 2—Bone marrow section showing myelofibrosis (x 120) 
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tions provided valuable additional in- 
formation. The cells on the cover slips 
were in an excellent state of preserva- 
tion and were as easily identified as 
those seen on aspiration smears. Per- 
haps the most important information 
obtained from the touch preparation 
was that relating to the cellularity of 
the preparations. If very few cells were 
seen on the touch preparation the sec- 
tion almost invariably showed a hypo- 
plastic or aplastic bone marrow. It was 
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The resulting “dry tap” does not dis- 
criminate between these conditions, 
and it usually becomes necessary to 
perform a bone marrow biopsy. It is 
clearly recognized that examination of 
the bone marrow section holds consid- 
erable advantage over the aspiration 
smear for the differentiation between 
neoplastic and granulomatous marrow 
infiltration (Dameshek, Henstell and 
Valentine*). Not infrequently, it is 
possible to obtain a micro-biopsy of an 


possible, therefore, to make a presump- 
tive diagnosis of marrow hypoplasia 
or myelofibrosis as soon as the touch 
preparations were stained, even before 
the bone marrow sections were re- 
turned from the histology laboratory. 
Discussion. The principal indication 
for doing a bone marrow biopsy is that 
of having obtained an inadequate 
sample by means of bone marrow aspir- 
ation. This is conventionally called a 
‘dry tap” (Weisberger'’). The reasons 
tor this may include myelofibrosis, in- 
filtration with neoplastic cells or granu- 
‘omata, fatty infiltration of the bone 
narrow, and inadequate technique. 


Bone marrow section showing tumor cells with dark staining nucleoli (« 400). 


area infiltrated with tumor with this 
technique, whereas needle aspiration 
often is unsuccessful. Bone marrow 
biopsy also may be used in instances 
where it is suspected that aspirated ma- 
terial is not a representative sample of 
the bone marrow (Young and Os- 
good''). For example, a patient with 
a pancytopenia may show a very hy- 
perplastic bone marrow aspiration, and 
vet by section it becomes apparent that 
the aspirated material represents only 
a small cellular focus in an almost 
totally aplastic bone marrow. 

A number of other techniques have 
been devised in order to obtain a bone 


nota 
' ay; ‘ 
Fig. 3. 
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marrow biopsy specimen. These in- 
clude the use of special needles 
(Reddy*®, Turkel and Bethell®), minia- 
ture drills with a brace and_ bit 
(Favorite), and surgical intervention 
or surgical trephine operation (Dame- 
shek*), in order to obtain an adequate 
specimen. Some of these techniques 
require the use of the operating room 
and general anesthesia, the movement 
of critically ill patients, and the learn- 
ing of special procedures which may 
be difficult, time-consuming and un- 
reliable. The use of the modified Vim- 
Silverman needle technique for bone 
marrow biopsy may be done at the 
bedside without elaborate equipment, 
and with a minimum of discomfort to 
the patient. The procedure is well tol- 
erated by patients who are toxic and 
critically ill. 

When a “dry tap” or scanty bone 
marrow has been obtained with the 
aspiration technique, the probability 
is that some advanced pathologic 
changes have occurred in the bone 
marrow. In only 2 of the 20 patients 
studied was it found that faulty tech- 
nique was responsible for the hypo- 
cellular pre pare itions. If a second bone 
marrow aspiration again is inadequate 
for diagnosis it is suggested that the 
Vim-Silverman bone marrow biopsy 
be the next step. 

The posterior superior iliac spine 
probably is the best available bone 
marrow biopsy site. With the patient 
in the prone position, he is comfortable 
and unable to observe the procedure. 
The site of entry is easy to locate, and 
the possibility of injury to important 
soft tissue structures is remote. The 
distance between periosteal surfaces is 
about 4 cm. and the actual medullary 
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space is about 3 cm. in cross section 
in most adults. The cutting blade 
advanced a distance of less than 1 cm. 
into the marrow space, and it is un- 
likely that it could be forced through 
the opposing cortical bone. 

The actual histologic technique em- 
ployed in handling the biopsy speci- 
men is of considerable importance. 
Decalcification of the bone marrow 
biopsy specimen has aided immeas- 
urably in obtaining good histologic ma- 
terial. Without decalcification the 
marrow specimen often becomes frag- 
mented and poorly stained. In addi- 
tion, it is difficult to keep the cutting 


edge of the microtome blade sharp. It 


also is possible to stain the bone mar- 
row sections for iron for the purpose 
of semi-quantitating marrow hemo- 
siderin. The touch preparation should 
be made on chemically clean cover 
slips, devoid of both fat and particu- 
late material. The biopsy specimen 
must only be “touched” to the cover 
slip and not pulled across the glass. 
The latter procedure seems to distort 
the cells to a considerable extent and 
makes their subsequent identification 
unreliable. 

Summary. The results obtained with 
a bedside Vim-Silverman bone marrow 
biopsy technique on 20 patients are 
reported. The method has been found 
particularly useful instances where 
bone marrow sampling has been inade- 
quate by means of aspiration. The 
method is recommended as_ being 
simple, safe, convenient to the patient, 
and entirely adequate for diagnosis. 
It is believed that this method will 
supplant the use of a surgical trephine 
procedure for biopsy of the bone mar- 
row in most instances. 
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SUMMARIO IN INTERLINGUA 
Biopsia Medullar a Agulia 


Es reportate le resultatos obtenite in le uso de un methodo de biopsia a agulia 
Vim-Silverman pro colliger specimens de medulla ossee sin mover le patiente. 
Datos ab 20 casos es includite. Le methodo se ha provate specialmente utile in 
casos in que le specimens de medulla ossee obtenite per aspiration esseva inade- 
quate. Le methodo es recommendate como simple, salve, disproviste de discon- 
forto pro le patiente, e completemente adequate pro le diagnose. Es exprimite 
le opinion que iste methodo va reimplaciar le chirurgia a trephina pro biopsia de 
medulla ossee in le majoritate del casos. 


SUMMARIO IN INTERLINGUA 


(See page 174 for original article) 
Effectos Cardiovascular de Hydrochloruro Phenyl-1-Butyl-Norsuprifenic 
( Arlidina ) 


|. Arlidina per via parenteral augmenta le rendimento cardiac per un valor 
medie de 34% e reduce le resistentia peripheric per 23%. 

2. Le droga augmenta le fluxo de sanguine a in le sura per approximativemente 
30%, sed certe patientes ha augmentos transitori que es multo plus marcate. 
Le fluxo de sanguine in le pelle non es afficite. Le augmento in le fluxo in le 
sura representa per consequente le plus probabilemente un augmento del alimen- 
tation sanguinee del musculo. 

3. Nulle uniforme effecto del droga super le symptoma de claudication inter- 
mittente esseva notate in studios a trottoir rolante. 

4. Le effectos super le frequentia cardiac e super le tension de sanguine esseva 
minimal, e nulle adverse effectos lateral esseva notate. 

Le effectos cardiovascular de Arlidina esseva studiate per un varietate de 
differente methodos. Esseva trovate que le rendimento cardiac cresceva per un 
valor medie de 34% e que le resistentia peripheric decresceva per un valor medie 
de 23% post administrationes parenteral del droga. Le fluxos verso le pelle non 
esseva afficite. Tamen, le fluxo al sura cresceva per circa 30%. Nulle uniforme 
effecto super claudication intermittente esseva constatate in studios con le trottoir 
rolante. Nulle adverse effectos lateral esseva notate, e le effecto super le 
frequentia cardiac e super le tension del sanguine esseva minimal. 
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New 

Fottowinc the development of 
pressure breathing some 20 years ago 

(Barach, Martin and Eckman’), many 
sina have appeared of its use for 
the treatment of cardiopulmonary dis- 
eases, such as acute pulmonary edema, 
asthma, bronchitis, emphyse ma 
(Gray and Maclver*). With particular 
reference to emphysema two problems 
have become apparent. First, mouth 
positive pressure alone tends to over- 
distend an already distended lung 
(Gray, Gray and Dillinger?) and sec- 
ond, the diaphragm is often so weak 
in these patients that between treat- 
ments ventilation is ineffective. 

The first problem, overdistention, 
was dealt with by using a rhythmical- 
ly inflated and deflated pneumatic belt 

covering the abdomen and lower rib 
cage. The belt® cycles synchronously 
with the expiratory phase of an auto- 
matically cycled inspiratory positive 
pressure breathing apparatust acti- 
vated by a power source which pro- 
vides a cycle of 40% inspiration, 60% 
expiration. The second problem, an 
ineffective diaphragm, has been par- 
tially met by breathing exercises. For 


*Technicon-Huxley Pneumobelt manufactured by Conitech Ltd., 


tTechnicon-Huxley Multilung manufactured by Conitech Ltd. 


Model A, 
Conn. 


tBatronic Neuromuscular Stimulator, 
by Batrow Laboratories, Inc., Branford, 
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greater efficiency, an electronic neuro- 
muscular stimulator with two appli- 
cators? The stimulus of each 
applicator alternated with the other in 
a rhythmical manner at a selected rate 
and intensity. One applicator was ap- 
plied to the epigastrium and the other 


was used. 


over the lower abdominal wall. In one 
group of normal subjects only the 
diaphragmatic electrode was used. 


Electronically stimulated ventilation 
using somewhat different types of ap- 
paratus has been shown to be effective 
(Holmes et al.', Sarnoff, Hardenbergh 
and Whittenberger’ ). 

The present study was aimed at de- 
termining the pri acticality of the two 
apparatuses and_ their immediate. ef- 
fect on ventilation. With this in mind 
acute studies were done in groups of 
normal subjects and patients with a 
variety of chronic respiratory difficul- 
ties. The therapeutic efficacy over a 
long period of time cannot be evalu- 
ated by this means and will be the 
object of a future study. 

Material and Methods. The normal sub- 


jects consisted of medical students, research 
fellows, and members of the medical staff. 


with 2 stimulator electrodes, 


Chauncey, 
, Chauncey, 


manufactured 
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TABLE 1. 


Diagnosis 


N. 5. 


Bronchiectasis 
Emphysema 
Post-polio 
resp. paralysis 


Bronchiectasis 
Emphysema 


Asthma 


Bronchitis 
Emphysema 


N. S. 
Po #1 and #2 


RESULTS WITH PNEUMOBELT-IPPB. 


Treatment 


Ambient 
Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Ambient 
IPPB 

Belt 

Belt & IPPB 
Ambient 
IPPB 

Belt & IPPB 
Belt 
Ambient 
IPPB 

Belt 

Belt & IPPB 
Ambient 
IPPB 

Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Belt 

Belt & IPPB 
Ambient 
Ambient 
Belt & IPPB 
Belt 
Ambient 
Belt 

Belt & IPPB 
Ambient 
Belt 

Belt & IPPB 
Ambient 
IPPB 

Belt 

Belt & IPPB 


End-tidal 
COs © 


Normal Subject. 
The same patient tested at one month interval. 


> 


$.95 
4.00 
$.95 
4.50 
$.00 
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4.30 
$.30 
4.25 
4.25 
4.00 
3.70 
$.59 
4.25 
3.40 
3.40 
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Tidal 


Volume ml. 


750 
1150 
1850 

240 

750 
1000 


1000 
725 
600 

1100 

1250 

1800 

£50 
900 
900 

1750 
800 

1050 

1200 
800 
300 
300 
200 
400 
560 
300 

1200 
120 
600 
675 
840 
850 
950 

2200 
625 

1145 

13380 
510 
835 
720 

1000 
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Peak Velocity 


ml./sec. 
in 
500 
555 
600 
250 
350 
350 
370 
370 
370 
650 
1700 
1550 
2100 
500 
1150 
1500 
850 
700 
1800 
1500 
2300 
600 
1700 
1000 
2200 
600 
1150 
1500 
400 
400 
400 


1300 
$50 
750 
370 
850 
250 

1450 

1450 

1450 
SOO 
850 

1250 
875 

1225 

1575 
500 
750 
610 
970 


out 


250 
500 
350 
250 
300 
400 
370 
370 
370 
650 
900 
1000 
1550 
300 
750 
900 
850 
400 
1150 
1500 
1800 
400 
1250 
1000 
1500 
500 
850 
1250 


250 
250 
250 
200 
500 
500 
500 
850 
300 


1225 
1225 
750 
800 
400 
1000 
350 
875 
1050 
180 
360 
450 
450 
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Po 5.55 
54 5.30 
#1 5.55 
Po 5.80 
#2 5.80 
5.80 
Si 306 3.85 
3.20 
2.90 
= 3.80 
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The patients were drawn from the wards and 
the Cardiopulmonary Clinic of the Grace- 
New Haven Community Hospital. The 
Pneumobelt-IPPB equipment was tested on 
6 normal subjects and 6 patients (one pa- 
tient on two different Two pa- 
tients were treated during the course of 


occasions ). 
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Problems of method were somewhat dif- 


ferent in evaluating the two apparatuses. In 
the case of the Pneumobelt-IPPB 
the relationship of the patient's 
and expiratory phases to those of the appara- 
tus was readily were 


apparatus 
inspiratory 


he ‘nce we 


and effi- 


appare nt, 


largely conce ned with tidal volume 
these the output of a 


carbon dioxide narcosis and apnea, and 11 
patients had the pneumobelt-IPPB appara- pneumotachograph was recorded as air flow 
tus substituted for conventional IPPB therapy. — velocity and tidal 
These patients are not included in Table 1 a multichannel recorder, and a 


ciency. In evaluating 


integrated as volume on 


continuous 


since spirometry was not done. The neuro- — tracing of end-tidal carbon dioxide concentra- 
muscular stimulator was used on 18 normal — tion determined by an infra-red carbon diox- 
subjects and 6 patients, all of whom had ide meter was recorded simultaneously. Thus, 
spirometry recorded. Eight of the normal the effect of the apparatus on the air flow 


subjects had only the diaphragmatic stimu- velocity during both inspiration (mouth posi- 


lator applied. tive pressure) and expiration (belt inflation ) 
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Fig. 1.—Effect of pneumobelt. Upper graph represents end-tidal CO. concentration; middle 
graph tidal volume (inspiration up, expiration down); lower graph airflow velocity (inspiration 
down, expiration up). 

A. Ambient breathing. 

B. Inspiratory positive pressure (1.P.P.B.) only. Note higher resting position on volume 
graph, higher tidal volume, lower CO, and higher inspiratory velocity. There is a high expira- 
tory velocity spike related to elastic recoil. 

C. Pneumobelt only. Note lower resting position, further reduction of CO., and broadening 
of the expiratory velocity curve. : 
D. Pneumobelt plus L.P.P.B. Note that all factors show improvement over any of the other 


graphs. 
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could be determined as well as the resulting 
tidal volume (Fig. 1). A rough estimate of 
alveolar ventilation as reflected by changes in 
end-tidal carbon dioxide concentration could 
also be made. 

In evaluating the neuromuscular stimulator 
on the other hand it was necessary to estab- 
lish that inspiration and expiration were actu- 
ally in phase with the equipment since wide- 
spread muscular contractions incident to the 
stimulus made visual observation difficult 
For this reason two additional 
were recorded simultaneously with 
the velocity and tidal volume channels on 
i 4-channel recorder. The first of these chan- 
nels recorded the period of output of the 


and inaccurate. 
channels 
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all but 2 cases (Table 1). One of the 
patients (MA) and one normai sub- 
ject (HI) failed to synchronize their 
breathing with the apparatus. Both belt 
and IPPB alone usually produced 
better ventilation than ambient breath- 
ing. Sometimes one was more effective 
than the other, but both together al- 
ways proved better than either alone. 
In one patient (PO) IPPB seemed nec- 
essary for the patient to synchronize 
with automatic cycling. Improvement 
was reflected not only in tidal volume, 


Fig. 2.—Effect of neuromuscular stimulator. 


velocity graphs as in Fig. 1. 


A. A subject who attempted to maintain his own rate. 


Top graph shows a lozenge-shaped mark with 
inspiratory stimulus; next lower graph shows the same for expiratory stimulus. 


Volume and 


The vertical arrows show his own 


expiratory effort reversed by the inspiratory stimulus of the apparatus. 
B. A subject who developed discordant but deep breathing on slow surge rate, but adapted 


to the apparatus at a higher rate. 


diaphragmatic stimulator, the second that of 
the abdominal stimulator (Fig. 2). This 
record indicated whether or not inspiration 
and expiration coincided with the output of 
the respective electrodes. Very early it was 
found that erratic breathing occurring during 
the initial or adaptation phase of the neuro- 
muscular stimulator always lowered the end- 
tidal carbon dioxide. The latter appeared to 
be of little value when the stimulator was 
used, and such data are not included in this 
part of the study. 


Results. “PNEUMOBELT 
An increased tidal volume was seen in 


AND IPPB. 


However, his tidal volume then dropped to ambient levels. 


but also in a lowering of the end-tidal 
carbon dioxide concentration, as well 
as increased velocity of air flow. The 
greater tidal volume led to increased 
velocity in both phases of respiration 
even when IPPB and the belt were 
used separately. In 2 of 13 patients 
not included in the Table the appara- 
tus was used to provide total ventila- 
tion. These individuals had _ severe 


chronic bronchitis with emphysema, 
fibrosis and an alveolar-capillary block. 


3 
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They entered the hospital in coma with 
near-apnea, hypoxia, and severe hyper- 
capnia. In one case, because of great 
obesity, the patient could not be -- iced 
in a tank respirator, and mouth IPPB 
alone was insufficient to reverse the 
hypoventilation. When IPPB and Pneu- 
mobelt were applied his arterial carbon 
dioxide tension fell gradually and arte- 
rial oxygen saturation increased. The 
other patient, although in coma, fought 
the cycling of the respirator but had 
such ineffectual respiratory efforts of 
his own that he could not trigger de- 
mand type pressure ventilators. Mor- 
phine was given to depress his own 
respirations so that he would adjust 
to a tank-tvype respirator, but at this 
point vasomotor collapse developed. 
The abdominal belt was applied and 
not only provided adequi ite ventilation, 
but caused the patient's arterial blood 
pressure to rise toward normal. When- 
ever the pneumobelt function was in- 
terrupted, his blood pressure fell to 
shock levels, rising again upon resump- 
tion of belt breathing. 

Il. NEUROMUSCULAR STIMULATOR. In 
all of the 18 normal subjects there was 
an increased tidal volume when opti- 
mal rate was determined (Table 2) 
The velocity was variable, although 
usually increased. In cases in which 
velocity did not increase, tidal volume 
increased by virtue of a longer respira- 
tory cycle. Two of the 18 subjects 
failed to synchronize with the machine, 
hence the increased tidal volume noted 
in these cases must have represented 
only hyperventil: ition associated with 
the experimental conditions. Proper 
placement of the diaphragmatic elec- 
trodes and determination of optimal 
rate were critical determinations often 
requiring considerable trial and error. 
Usually the subject would be out of 
phase with the stimulator for the first 
3 or 4 breaths and then sudde nly syn- 
chronize. 
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Generally, it easier to obtain 
coordination in patients than in nor- 
mal subjects. The patients allowed the 
stimulator to “take breathing 
rather quickly, but since this involved 
a change from primarily —rib-cage 
breathing to primarily diaphragmatic 
and abdominal breathing, the net re- 
sult was, in some cases, a lower tidal 
volume in contrast to the 
jects all of whom 
tidal volume. 

At the outset of the study, very large 
electrodes were used, and 2 of the 
patients (C.H. and C.R.) failed to re- 
spond even after prolonged trial. Later 
when a smaller diaphragmatic 
trode was developed, both patients 
responded — well 


Was 


OV er” 


normal sub- 


showed increased 


elec- 
were retested and 
(Table 2). 

Discussion. Both t equip- 
ment have provided adequate ventila- 
tion. Function studies were not done 
after the test, since little 
nature could be expected from a single 
trial (Grav and Maclver*). The Pneu 
mobelt-IPPB is simple to use and has 
ready patient acceptance. It 
to provide effective ventilation on 
single test use and over a period 
several weeks 11 patients, not included 
in the Table, have indicated preference 
for the belt and IPPB over IPPB alone. 
Volume, velocity and dioxide 
studies have not been done on the 
latter patients. The Pneumobelt-IPPB 
apparatus has been life-saving in 2 
patients with chronic lung disease ad- 
mitted because of asphyxia and dem- 
onstrating the de pressed breathing of 
carbon dioxide narcosis. 

With the Pneumobelt-IPPB combi- 
nation, full inspiration is followed by 
a forced expiration in contrast to the 
passive expiration of IPPB alone. One 
would expect this to lower the dead 
space and increase alveolar ventila- 
tion. That such actually happens is sug- 
gested by the end-tidal 
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TABLE 2. 


Diagnosis 


N.S. 
N.S. 
N.S 


N.S 


N.S 


Bronchitis 
Emphysema 
Bronchitis 
Emphysema 
Bronchitis 


Bronchitis 
Bronchitis 


Emphysema 


Bronchitis 
Emphysema 


normal subject. 


= Rate normal for subject. 


Stimulator 


Notes Diaghragm 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 

Yes 

2 Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 


- 


Rate below normal for subject. 


Abdominal 


No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 


Tidal 


rolume ml. 


1030 
1180 
960 
670 
900 
440 
650 
1450 
430 
890 
480 
480 
750 
950 
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Peak Velocity 


ml./ sec. 
in 
775 

1200 
725 
850 
700 

1800 
475 

1500 
750 

1025 
625 

1975 
S00 

1475 
375 

1125 
675 
900 

1200 

2100 

1025 
950 
825 

1025 
925 

1225 
650 

1025 

1025 

1225 

1225 
825 

1225 
575 
875 
600 
600 

1200 

1800 
680 
380 
940 
800 

1150 

2600 
650 
850 
850 
725 
950 

1700 


out 


400 
600 
$25 
425 
700 
800 
325 
800 
450 
1000 
425 
975 
475 
1450 
S25 
825 
$50 
900 
900 
2950 
$25 
950 
925 
1125 
$25 
$25 
$25 
650 
650 
650 
925 
$25 
1425 
550 
825 
300 
600 
700 
1000 
100 
280 
780 
460 
550 
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Operator “counted” breaths for patient. 
Patient breathed without count. 
Resting after stimulator. 
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carbon dioxide found when the Pneu- 
mobelt was used. The neuromuscular 
stimulator required more attention to 
detail than the Pneumobelt and in nor- 
mal subjects met some initial resistance, 
although patients seemed to accept it 
readily. Because of the critical nature 
of the electrode placement, it should 
only be used by personnel familiar 
with this ty pe of neuromuscular stimu- 
lation, hence should probably be used 
in a Physical Medicine Department. 
The mechanism whereby the neuro- 
muscular stimulator brings about dia- 
phragmatic contraction is not clear. 
The placement in the epigastrium sug- 
gests a focus of sensitive nerve endings, 
although local spread to neuromuscular 
junctions is possible. It is probably not 
a gasping response to a noxious stimu- 
lus, since the sensitive area is so highly 
specific and circumscribed. the 
other hand, these studies do not rule 
out a simple stimulus-learning type of 
reaction. The that the patients, 
being anxious “to please,” did better 
than normal Pie may suggest the 
latter. The large amount of extramuscu- 
lar contraction tends to obscure visual 
evidence of diaphragmatic contraction 
and one can be certain that the dia- 
phragm is contracting only if the pa- 
tient is placed under a fluoroscope or 
a simultaneous stimulator output is re- 
corded on a pneumotachograph chart 
as in the present study. Thus the de- 
sired effect, training the diaphragm, 
might not be accomplished unless the 
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therapist were well trained and ob- 
served the patient closely. 

Of interest was a difference in the 
way the patient coordinate d to the two 
machines. In the case of the Pneumo- 
belt-IPPB he simply adapted his rate 
to the machine and allowed it to assist, 
but, in most cases, he felt that he was 
still actively breathing. In the case of 
the Batronic neuromuscular stimulator 
he seemed to cease all respiratory ef- 
fort and allowed the apparatus to take 
over, with little or no_ intercostal 
breathing, The latter observation sug- 
gests that the neuromuscular stimulator 
has a place in retraining the diaphragm 
in cases of severe emphysema in which 
all active diaphragmatic motion has 
ceased. 

Summary. 1. A rhythmically inflated 
abdominal belt functioning alternately 
with mouth inspiratory positive pres- 
sure has proved to be an effective 
method for ventilating patients with 
severe pulmonary emphysema. It helps 
reduce overdistention, lowers alveolar 
carbon dioxide tension, and maintains 
blood pressure in cases of vasomotor 
instability. 

An ‘apparatus providing alternate 
and rhythmic electric neuromuscular 
stimulation of the diaphragm and 
lower abdominal muscles also provides 
adequate ventilation in emphysematous 
patients. It shows promise as an instru- 


ment useful in initiating diaphragmatic 


breathing exercises in those patients 
whose disease has impaired diaphrag- 
matic motion. 


2, 754, 1938. 
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INTERMITTENT POSITIVE PRESSURE BREATHING 
AN EVALUATION OF ITS USE IN AEROSOL THERAPY OF 
CHRONIC PULMONARY EMPHYSEMA 


By James T. Tacucui, M.D. 


CHIEF, 
CLINICAL 


INTERMITTENT 
pressure 


inspiratory positive 
breathing (IPPB/I) com- 
bined with bronchodilator aerosol neb- 
ulization was first introduced for clin- 
ical use in the treatment of pulmonary 
disease in 1948 ( Motley et al.'°, Motley 
Lang and Gordon'*). 
the use of IPPB/I equipment for ad- 
ministering aerosols has gained wide 
popularity and many studies have been 
reported on the beneficial results of 
this type of therapy in treating acute 
and chronic pulmonary disease (Gor- 
don et al.*, Maloney, Derrick and 
Whittenberger®, Miller, Cade and 
Cushing*, Motley. and Tomashefski", 
Noehren'®, Segal et al.'®, Smart, 
Davenport and Pearson", Theodos'’, 
Tomashefski and Tchen!*, Whitten- 
berger*’). Experience during the en- 
suing years has clarified the special 
role of IPPB/I in the management of 
certain phases of the treatment of 
pulmonary disease. It has proved life- 
saving in treating patients with decom- 
pensated respiratory acidosis and in 
maintaining or assisting ventilation in 
the comatose patient with pulmonary 
disease. In our experience it has proven 
of special value in making nebulization 
possible and more effective in patients 
who could not cooperate because of an 
impaired state of consciousness or in- 
ibility to ventilate properly. The equip- 
nent’s capacity for delivering 100% oxy- 
ren at high flow rates, coupled with 
ts physiological effects on the cardio- 
julmonary circulation, has been useful 
n treating some cases of pulmonary 
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edema. The apparatus has been found 
to be valuable in preventing postopera- 
tive atelectasis and hypoventilation, 
especially in patients with chronic lung 
disease or those undergoing thoracic 
surgery. 

In all the circumstances listed above, 
the addition of aerosols of broncho- 
dilators and detergents was of impor- 
tant benefit, but the indispensable role 
of the physiological effects of inter- 
mittent positive pressure breathing 
was clear. However, in the routine 
management of the average case of 
chronic pulmonary emphysema where 
nebulization of various aerosols has 
been one of the mainstays of therapy, 
the additive value of IPPB/I has not 
been clearly established. Advantages 
listed for nebulizing aerosol medica- 
tions with IPPB/I include more uni- 
form alveolar aeration and thus better 
distribution of aerosol particularly to 
the poorly ventilated areas; a higher 
peak expiratory flow velocity than in- 
spiratory, thus promoting expectora- 
tion; improved respiratory muscle tone 
due to the induced breathing exercises 
and more adequate ventilation with no 
increase in effort (Gordon et al.*, 
Motley, Lang and Gordon'*, Motley 
and Tomashefski'*, Theodos'® ). 

Fowler, Helmholz and Miller’, after 
comparing the short-term effects of 
isopropylarterenol aerosol with and 
without IPPB/I, concluded that no sig- 
nificant differences existed. In an ex- 
tension of this study, Miller, Fowler 


and Helmholz® reconfirmed this obser- 
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vation. Studies by Wu et al.*' indicated 
that bronchodilators administered with 
IPPB/I in patients with bronchopulmo- 
nary disease produced greater and 
more prolonged improvement of ven- 
tilatory function than when adminis- 
tered from a simple pressure source. 
In patients without increased secre- 
tions, however, they concluded that 
no advantages were detected, pro- 
vided proper breathing techniques were 
utilized. 

Subsequently Leslie, Dantes and 
Rosove* as a result of their studies con- 
curred with the above authors, and in 
addition noted rather poor correlation 
between objective measurements and 
the patient's subjective evaluation of 
IPPB/I. 

In our experience IPPB/I apparatus 
has been demonstrated to be a con- 
venient and effective means of nebu- 
lizing bronchodilators and detergent 
agents. However, in view of the above 
findings, the cost of the equipment, and 
the additional maintenance problems, 
further studies to establish its contri- 
bution to nebulization therapy were 
felt to be indicated. 

In addition, many of the patients 
objected to this form of ther: apy despite 
careful training unless the nebulizing 
pressures were lowered to under 5 cm. 
of water. These patients preferred 
ordinary pressure nebulization tech- 
niques, claiming that fatigue and _ in- 
creased shortness of breath were 
produced by IPPB/I. Although harm- 
ful effects of utilizing IPPB/I with 
bronchodilator aerosols in patients 
with emphysema were not demon- 
strated by studies by Motley, Lang and 
Gordon", a deterioration in ventilatory 
function in some cases has been re- 
ported by Segal et al.’®. Further studies 
along these lines were also felt to be 
indicated. 

I. THE SHORT TERM EFFECT 


OF PRES- 


SURE NEBULIZATION OF 1:200 IsopROPYL- 


ARTERENOL WITH AND WITHOUT IPPB/I. 
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Material and Method. Twenty-nine vet- 
eran patients averaging 58 years of age with 
chronic diffuse pulmonary emphysema, vary- 
mild to very 
as subjects for the first part of 
based on clinical 


ventilatory 


ing in de free from severe, 


used 


the study. Diagnoses were 


examination, Roentgen-ray, and 


studies. The pulmonary diagnoses carried in 


addition to emphysema, which was of the 


diffuse obstructive type predominantly, in- 
cluded the following: chronic bronchitis, 23; 
bronchial asthma, 14; bronchiectasis, 3; idio 
pathic diffuse pulmonary fibrosis, 2; cystic 


disease of the lung, 2: inactive 
tuberculosis, 1. 


cor pulmonale but were compensated at the 


pulmonary 
Thirteen of the patients had 


time of this study. 
Each patient served as his own control 
and the short term effects of nebulized iso 


propylarterenol administered with and with 


IPPB/I 


baseline 


out were compared to the 
ventilatory studies which were obtained be 
fore each study. Maximum cooperation and 


understanding of — the procedure were ob 
tained by instructing each patient in advance 
of the study. Medications could af 
fect the ventilatory proscribed 
for at least 6 hours preceding the study. The 


avoid d 


which 


studies were 


factors of exhaustion and fatigue were 


by separating the two sets of studies by at 
least 6 hours and usually 24 hours. The meth 
od of nebulization used on the first evalua- 


tion alternated to randomize the in 
fluence of therapy, 


cal factors of being treated with 


was 
training, and psychologi- 


“new equip- 


ment.” Baseline ventilatory studies including 
supine and erect vital capacities (VC), 
supine and erect three-second timed vital 
capacities (3-VC). and maximal breathing 
capacity studies (MBC) were obtained be- 
fore each nebulization. The supine measure- 


ments were discontinued when comparison of 
the results in the first 11. studies 
that the VC and 3-VC 
reflected responses of isopropylarterenol that 
were similar to the erect but 
only less in degree. Th measure- 
ments were all repeated 15 minutes after each 
nebulization had been completed. The 13- 
liter Collins Respirometer utilized for 
all the above 

The first 20 patients received two separate 
nebulizations of 12 200 
propylarterenol by two methods. In the first 
method, IPPB/I apparatus was utilized with 
15 cm. of water pressure 
air as the the 
directed through a mouth-piece rather than 
a mask. In the second method, which repre- 
sented the technique we had utilized in the 
past, pressure for nebulizing was obtained 


indicated 
supine measurements 
measurements 
ventilatory 


was 
measurements. 


minims of 1: iso- 


with compressed 


pressure source and aerosol 
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by reversing a portable electric suction unit. 
A by- -pass vent controlled by the patient was 
pli iced in the tube system so that air pressure 
was forced through the nebulizer only during 
inspiration. In this latter method, pre- 
viously recommended by W. F. Miller, the 
patients were instructed to exhale, to inhale 
deeply with the aerosol stream directed into 
the open mouth and then to pause (Miller? ). 
In the next 9 patients identical studies were 
done except that oxygen was used as a 
pressure source, to see whether the higher 
degree of oxygenation achieved with IPPB 
1/O. would alter the results. No appreciable 
differences were demonstrated in the degrees 
of improvement and the results of the entire 
29 studies were tabulated together for 
analysis. 

After completing the two methods of neb- 
ulization, each patient was asked whether he 


with and without IPPB/I are shown in 
Table 2. It is clearly evident that the 
addition of IPPB/I to the nebulization 
of this bronchodilator had no signifi- 
cant effect in this group of patients. Ex- 
amination of the gross data revealed 
that of the 174 measurements of ven- 
tilatory function made following  iso- 
propy larterenol nebulization, there was 
some improvement noted in 87.5% and 
no change or a decrease in 12.5%. In 
the latter group the incidence of de- 
creases in ventilatory functions was as 
frequent following isopropylarterenol 
nebulization with IPPB/I as it was 
without IPPB/I. 


TABLE 1. COMPARISON OF MEAN BASELINE VENTILATORY MEASUREMENTS 
(29 PATIENTS) 


3-V.C. 

Mean baseline and range 2550 ml. 1920 ml. 42.8 L. 
preceding aerosol with IPPB I (1550-4680) (1100-4820) (22.2-102.5) 

70.2%* 75.1% 37.9%* 

Mean baseline and range 2480 ml. 1860 ml. 43.6 L. 
preceding aerosol without 1500-4540) (1050-4100) (19.4-127) 

IPPB I 69.1%* 73.3%} $7.9%* 


*Mean percent of normal 
percent of observed V.C. 


detected any greater improvement with one 
method or the other, and these data were 
compared with the objective ventilatory meas- 
urements. 


Results. The individual baseline ven- 
tilatory measurements as revealed by 
the three parameters of VC, 3-VC 
and MBC were indicative that this 
group represented a fairly wide range 
of ventilatory impairment with varying 
degrees of bronchial obstruction. ‘De- 
spite considerable variation at times 
in a given individual baseline with a 
definite trend for this to be greater on 
the second phase of testing, random- 
izing of the method of aerosol nebu- 
lization compensated for this effect. 
This is shown in Table 1 


The mean per cent increase follow- 


ing isopropylarterenol nebulization 


In view of the heterogeneity of the 
group, however, it was felt that analy- 
ses of the data according to the degree 
of pulmonary disability might be more 
revealing. Figure 1 reveals the results 
of reassessing the data according to 
the following groups: MBC greater 
than 30% of normal; MBC less than 30% 
of normal; and patients whose pulmo- 
nary disease was complicated by cor 
pulmonale. Considerable differences in 
the mean degree of response to bron- 
chodilators by the three groups were 
shown, but the effect of adding IPPB/I 
was again shown to be statistically in- 
significant. Speculation regarding the 
significance of the minor differences 
shown is not warranted and is apt to 
lead to faulty conclusions. Furthez 
breakdown of data according to th. 


at 


g 
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degrees of impairment of VC and 3- 
VC revealed no additional information. 

All 29 patients noted some improve- 
ment with nebulization, and 21 of these 
patients felt that they could detect a 
definite difference in the degree of im- 
provement when the two methods of 
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isopropylarterenol nebulization were 
compared. Nine felt that they had bet- 
ter results using the ordinary nebuliza- 
tion technique. The other 12 preferred 
nebulization with IPPB/I. The actual 
differences based on per cent change 
of the baseline in each of the three 


TABLE 2. SHORT TERM EFFECT OF IPPB LON ISOPROPYLARTERENOL NEBULIZATION 
IN 29 PATIENTS WITH CHRONIC DIFFUSE PULMONARY EMPHYSEMA 


Isopropylarte renol 


Isopropylarte renol 


Comparison 


nebulization without nebulization with of 
IPPB 1 IPPB/I Results 
(A) (B) (B—A) 


Mean per cent 


crease and 


Mean per cent 
increase and 


standard standard Mean per cent 
error t error t change 
Vital 
Capacity 10.8 + 2.0 5.4” 11.2 2.3 +O.4 OS 
Timed 
Vital 14.2 = 1.9 74" 12.4 + 2.1 1.8 82 
Capacity 
5 sec 
Maximum 
Breathing 20.6 + 3.1 6.6" 21.0 + 4.1 71 


Capacity 


MEAN PERCENT INCREASE 

IN PATIENTS WITH 
MBC. ¢ 30 PERCENT MBC > 
4 PATIENTS 


30 4 


20- 


MEAN PERGENT INCREASE OVER BASELINE 


BRONCHODILATOR AEROSOL WITH |PPB/! 


MEAN PERCENT INCREASE 
N PATIENTS WITH 


5 PATIENTS 


=i 
3 


P> .005 for 28 df 


MEAN PERCENT INCREASE 
IN PATIENTS WITH 
COR PULMONALE 
13 PATIENTS 


30 PERCENT 


“VC MBC. 3-vc MBC. 


Fig. 1.—Effect of IPPB/I on bronchodilator nebulization in 
diffuse pulmonary emphysema (29 patients ) 
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parameters were compared in these 21 
individuals with the choice that they 
had made. These differences, although 
not statistically significant for the 
group, did show considerable differ- 
ences in certain individuals but not in 
all parameters at the same time. Two 
of the three parameters measured 
showed an actual greater degree of in- 
crease with IPPB/I in only 5 of the 
2 individuals preferring IPPB/I nebu- 
lization. Using these same criteria only 
5 of the 9 who preferred ordinary pres- 
sure nebulization showed a greater re- 
sponse with that method. By these cri- 
teria as well as by gross inspection, it 
was apparent that patient choice was 
usually a reflection of factors other 
than actual difference in degree of im- 
provement as was noted by Leslie, 
Dantes and Rosove’. 

THE EFFECT OF IPPB/I BY ITSELF ON 
THE VENTILATORY FUNCTION IN PATIENTS 
WITH CHRONIC DIFFUSE EMPHYSEMA. 


Material and Method. A subsequent group 
of 25 male patients with an average age of 
62 years with mild to severe degrees of 
chronic diffuse obstructive emphysema was 
tested. The mean vital capacity, three-second 
vital capacity, and maximum breathing capac- 
ity were comparable to the previous group 
(Table 3). Clinical diagnoses included 
chronic bronchial asthma, 10; chronic bron- 
chitis, 15; bronchiectasis, 2; and cor pul- 
monale, 6 

The studies done were identical with those 
in the first group except that compressed air 
was used as the pressure source in all in- 
stances and the nebulized material was a 
placebo consisting of the 0.5% chlorotone 
base solution used for dissolving isopropyl- 
arterenol. The technician was informed that 
a new bronchodilator was being tested. In 
essence, the changes in the ventilatory base- 
line following IPPB/I/Air were compared to 
those in which IPPB/I was not utilized. This 
type of control was felt to be necessary as 
was shown later because of the rather wide 
fluctuations in baseline and changes induced 
by training, fatigue and certain psychological 
factors as noted in the first study. 


Results. The mean per cent change 
from the baseline following IPPB/I 


INTERMITTENT POSITIVE 
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PRESSURE 


BREATHING 


therapy alone was insignificant in all 
three parameters as shown in Table 3, 
showing neither good nor harmful ef- 
fects. However, inspection of individual 
responses re veals some rather distinct 
changes which could only be explained 
by findings of the control group. The 
control study which included nebuliza- 
tion of placebo without the use of 
IPPB/I revealed as expected a mean 
per cent change from the baseline 
which was insignificant statistically. 
However, here too, inspection of indi- 
vidual responses revealed rather wide 
ranges of response as with the former 
group. In the latter group this could 
only represent the human variables 
such as the effects of training, psycho- 
logical effects of receiving a “new” 
medication, fatigue, and the varying 
degrees of encouragement given by the 
technician. For ex: imple, patient E.B., 
with a severe ventilatory defect, 
showed a 39.9% increase in MBC fol- 
lowing IPPB/I, but also showed a 
44.4% increase when the same placebo 
was nebulized without IPPB/I; clearly 
in this patient an indication of a fairly 
powerful psychological effect. On the 
other hand, some patients showed de- 
creases in MBC of as much as 20% fol- 
lowing placebo nebulization without 
IPPB/I, which must have _ reflected 
simple fatigue just as the result of re- 
peating the ventilatory studies. This 
emphasizes again why any single ven- 
tilatory measure ment to any form of 
treatment must be interpreted with 
caution. 

As with the first study this material 
was reanalyzed according to the fol- 
lowing groups: MBC greater than 30%; 
MBC less than 30%; and those indi- 
viduals in whom cor pulmonale was 
present. Again, no significant differ- 
ences were noted. 

Discussion. The results of these ven- 


+tilatory studies clearly indicate that 


IPPB/I 


does not enhance the effec- 
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tiveness of the pressure nebulized 
bronchodilator in the usual case of 
chronic diffuse obstructive pulmonary 
emphysema requiring such therapy. 
These findings are in agreement with 
other studies in which similar conclu- 
sions were made (Fowler, Helmholz 
and Miller’, Leslie, Dantes and 
Rosove', Miller, Fowler and Helm- 
holz*, and Wu et al.*'). 

The second phase of this study re- 
vealed that IPPB/LI even when utilized 
without oxygen or a bronchodilator had 
no apparent harmful effects in_ this 
group of patients as measured by 
changes in ventilatory function. This is 
in agreement with studies of Motley, 
Lang, and Gordon'!, who also dem- 
onstrated that there was no increase 
in the degree of emphysema as meas- 
ured by residual volume. even after 
prolonged use of IPPB/L. Segal’s find- 
ings that IPPB/I alone caused a de- 
crease in 60% of the determinations of 
MBC and SO® of VC are of interest 
(Segal et al..°). An average decrease 
in MBC of 1.5 L. per minute in the 
asthmatic, 0.5 L- per minute in the pa- 
tient with emphysema, and 12.4 L. 
per minute in the patient with bron- 
chiectasis should not be considered as 
statistically significant, at. least in his 
first two groups. Some of his findings 
may be a reflection of the type of con- 
trols utilized and failure to take into 
consideration that changes in the ven- 
tilatory measurements may indicate 
human variables rather than the effect 
of therapy. 

However, there are other poten- 
tially harmful effects of IPPB/I which 
must be considered. One would as- 
ume in observing some patients re- 
eiving IPPB/I therapy that their 
liscomfort, whether due to poor co- 
dination or other factors, must rep- 
esent increased work and greater oxy- 
en utilization. Closer analysis of 


*Ventalung. J. J. Monaghan Co., 
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Motley’s data on arterial oxygen satu- 
ration following IPPB/I/Air/Broncho- 
dilator revealed that nearly all showed 
an increase in oxygen saturation but 
there were several patients in whom a 
decrease occurred (Motley, Lang and 
Gordon!’ ), Preliminary studies in our 
laboratory on changes in the arterial 
blood gases following IPPB/I/Air with 
and without bronchodilators revealed 
similar findings. Of 23 arterial gas 
studies three revealed decreases in 
oxygen saturation. This finding would 
suggest that IPPB/I had created an in- 
creased oxygen need which was not 
met by the improvement produced by 
the increased ventilation. Recent 
studies by Jones et al.*, suggesting that 
under certain circumstances IPPB/I 
increases the work of breathing and 
diminishes alveolar ventilation, would 
also tend to confirm this impression. 

Other untoward effects can be ex- 
pected if IPPB/I is utilized for aerosol 
nebulization in the presence of pneu- 
mothorax, recent pulmonary hemor- 
rhage, or where peripheral vascular 
collapse is imminent or has occurred 
(Gordon et al.*, Maloney et al.®, 1 
Lang and and Theodos'* 

The preceding discussion is oi in- 
tended to deprecate IPPB/I therapy, 
for its unique role in managing certain 
phases of pulmonary disorders is fairly 
clearly defined and well established as 
prev iously discussed. It does stress the 
need for individualizing the type of 
pulmonary therapy for each case. It 
is also apparent that pressure nebu- 
lization of bronchodilators can be 
undertaken just as effectively without 
IPPB/I apparatus in the usual case of 
chronic pulmonary disease and that 
although IPPB/I is generally safe, a 
few contraindications do exist. 

From a practical standpoint our ex- 
perience with IPPB/I apparatus® is 
‘that these ingeniously devised units 
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and especially the later models with 
intermittent nebulizing attachments 
have significant advantages making 
them extremely useful even for routine 
This the result 
of taking advantage of our previously 
noted findings and keeping the hazards 
listed in mind. We found that by keep- 
ing mask pressure below 5 cm. of water, 
except when specifically indicated, the 
IPPB/I appari atus actually became a 
more convenient method for nebulizing 
aerosols, and required less supervision 
than did other pressure nebulizing 
methods. Three to 5 cm. of water pres- 
sure were used instead of zero pressure 
because this eliminated a small nega- 
tive early inspiratory ne ise occasion- 
ally shown on actual measurement of 
mask pressures. This also largely 
avoided the known hazards of IPPB/T 
therapy and eliminated many of the 
complaints of increased shortness of 
breath and fatigue. Oxvgen was used as 
the pressure source and the relief of 
anoxia, although temporary, contrib- 
uted to the effectiveness of ther: apy. 
It is also an added safety factor, for 
bronchodilators do have potent cardio- 
vascular effects and most patients 
under therapy are in the age range 


aerosol therapy. was 


where coronary arteriosclerosis is com- 
mon. A saving of both aerosol and 
oxygen are additional advantages worth 
noting. 
Summary. The use of IPPB/I ap- 
paratus for administering aerosols in 
treating chronic pulmonary disease has 
gained considerable support since its 
introduction in 1948. Since then the 
unique value of the physiological ef- 
fects of IPPB/I itself has been more 
clearly established as in the treatment 
of respiratory acidosis, in making nebu- 
lization more effective in certain pa- 
tients, and in managing medical and 
surgical problems of hypoventilation. 
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The value of aerosol therapy has been 
well confirmed but the additive value 
of utilizing IPPB/I for routine nebu- 
lization has been questioned. In addi- 


tion harmful effects have been re- 
ported. 
The effects of pressure nebulized 


bronchodilators on ventilatory function 
red with and without IPPB/I 

1 29 patients with pulmonary emphy- 
sema were studied. No significant dif- 
ferences in the degree of improvement 
were demonstrable. The patients’ 
choices as to the most effective method 
could not be correlated with objective 
measurements. 

In the second study, changes in ven- 
tilatory function following pressure 
nebulization of a placebo with and 
without IPPB/I were compared in 25 
patients with pulmonary emphysema. 
No significant be neficial or harmful 
effects on ventilatory function attrib- 
utable to IPPB/I were shown. Changes 
in ventilatory function due to psycho- 
logical or other factors were fre ‘quently 
demonstrated in both studies. 

Contraindications to IPPB/I are few 
and include recent pneumothorax, pul- 
monary hemorrhage, shock, and certain 
cases of decreased cardiovascular re- 
serve. Preliminary studies in our lab- 
oratory have revealed decreases in 
oxygen saturation following IPPB/I/ 
Air in a few patients. 

From a_ practical standpoint the 
automatic and intermittent nebulizing 
features of IPPB/I which save O. and 
aerosol make this apparatus extremely 
useful. By using low mask pressure, 
except when specifically indicated and 
Oz as the pressure source, this unit has 
proven to be safe, effective, and con- 
venient for routine aerosol treatment. 
Emphasis, however, is placed on the 
need for individualizing treatment for 
each patient. 
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AN EVALUATION OF THE ELECTROCARDIOGRAM AND 
THE ACIDITY OF THE URINE AS A SCREENING TEST 
FOR PRIMARY ALDOSTERONISM® 
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(From the Mayo Clinic and Mayo Foundation, Rochester, Minnesota ) 


Boru hypertension and some degree 
of hypokalemia have been present in 
all cases of primary aldosteronism re- 
porte -d to date. In addition, the routine 
urinalysis frequently has revealed a 
low specific gravity and an alkaline 
reaction. In cases with significant 
diastolic hypertension, electrocardio- 
grams frequently, if not usually, are 
part of the inve stigation; and abnormal- 
ities of the tracing may be the first clue 
that the patient has hypokale mia and 


diograms of 5 patients with primary 
aldosteronism (surgically verified ) who 
were studied at the Mayo Clinic, and 
of the 8 published electrocardiograms 
of patients reported by other investi- 
gators to have primary aldosteronism; 
and (3) a review of the electrocardio- 
grams made during the year 1955 
from approximately ly 5700 patie nts with 
hypertension, and of a clinical follow- 
up carrie d out in 20 cases of this group 
in which the electrocardiographic ab- 


possibly primary aldosteronism. A de- normalities were particularly sugges- 
tailed study has been made of the elec- _ tive of hypokalemia and the urine was ’ 
trocardiographic criteria for hypokal- alkaline. 
emia (Weaver! ). ELECTROCARDIOGRAMS MADE DURING 
This communication is in three parts HYPOKALEMIA. Amongst the first to 
having to do with three aspects of the draw attention to the characteristic | 
general problem of using the electrocar- _ electrocardiographic changes associated 
diogram and the acidity of the urine as — with hypokalemia was Tarail't, who in I 
a screening test for primary aldosteron- 1948 described the low amplitude of ( 
ism: (1) a review of the electrocardio- the T waves associated with the pro- \ 
graphic criteria for hypokalemia as longed electrical systole. In that same i 
based upon analysis of electrocardio- year Nadler, Bellet and Lanning* em- \ 
grams made in 850 cases on the same phasized the prominence of the U wave s 
day a low serum potassium value was and suggested a relationship between ! 
found; (2) a review of the electrocar- _ this afterpotential and potassium me- S 
*Based, in part, on the thesis submitted by Dr. Weaver to the Faculty of the Graduate : 
School of the University of Minnesota in partial fulfillment of the requirements for the degree ‘ 


of Master of Science in Medicine. 


+The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate School of the 


University of Minnesota. 
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tabolism. In 1949, Ernstene and 
Proudfit® pointed out the differences 
between the increased length of elec- 
trical systole in hypokalemia and hypo- 
calcemia, and while including both 
conditions as a cause of increase in 
the length of a QT interval, suggested 
that the U waves might be responsible 
for lengthening the QT interval in hy- 
pokalemia by fusion with the T waves. 
Further descriptions of electrocardio- 
graphic signs associated with hypo- 
kalemia were given by Bellet and asso- 
ciates® in 1950 and by Reynolds, Martin 
and Homann’ in 1951, with discussions 
again pertaining to the nature of the 
prolongation of the QT interval and, in 
addition, emphasis on a few cases with 
T-wave inversion. In 1953, Surawicz 
and Lepeschkin'* delineated the prob- 
lem pertaining to the identification of 
QT and QU intervals, and using differ- 
ent methods for determining the QT 
interval found that no change occurred 
with lowering of the serum potassium. 
Surawicz, Bellet, and co-workers!?, in 
1957, discussed in detail the criteria for 
the electrocardiographic diagnosis of 
hypokalemia, utilizing such factors as 
U-wave amplitudes, relationship be- 
tween amplitudes of U waves and T 
waves, and ST-segment depression. In 
1954, Schwartz, Levine, and Relman!! 
had suggested the importance of the 
relative amplitudes of the T waves and 
U waves. 

In our study, the electrocardiograms 
made on the same day that a low level 
of serum potassium had been found 
were selected by review of the records 
in the biochemistry laboratory. A list 
was made of those cases in which the 
serum potassium values were less than 
1.0 mEq. per L. (a limit deliberately 
set high), and then the electrocardio- 
graphic files were examined to see 
whether electrocardiograms had been 
made. 

The numerous causes for hypokal- 
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emia represented in this group could 
be separated into the pathophysiologic 
and the pharmacologic. In the patho- 
physiologic category are the renal 
tubular defects, syndromes of adreno- 
cortical hyperfunction of the Cushing 
variety, nephritis of the potassium- 
losing type, abnormal losses of gastro- 
intestinal secretions (particularly in the 
postoperative state), and __ bilateral 
ureterocolostomy when this was asso- 
ciated with hyperchloremic acidosis. In 
the pharmacologic category are those 
disturbances associated with the use 
of diuretics (mercurial diuretics to 
some extent formerly, and chlorothia- 
zide [Diuril] to a greater extent in the 
past 2 years ), corticosteroid therapy, 
potassium-binding resins, and cathar- 
tics used in excess. The hypokalemia 
associated with the treatment of dia- 
betic acidosis deserves a special cate- 
gory. 

From this study attempting to de- 
fine qualitatively and quantitatively 
the hypokalemic electrocardiogram, 
cases were excluded for the following 
reasons: (1) unsteady clinical states 
such as those in diabetic acidosis, 
hemodialysis, and postoperative _pe- 
riods; (2) electrocardiographic — evi- 
dence of myocardial ischemia and of 
ventricular conduction defects; (3) 
ventricular rates in excess of 100; and 
(4) digitalis or quinidine therapy. 

Of the 850 cases considered, there 
remained 130 in which the serum po- 
tassium values once or more times had 
measured between 4.0 mEq. and 1.6 
mEq. while the patients were consid- 
ered to be in a relatively steady state, 
and these cases were studied in detail. 

To summarize the findings briefly, 
the typical, if not pathognomonic, elec- 
trocardiographic signs of hypokalemia 
are demonstrable only when the serum 
potassium is decreased to approxi- 
mately 2 mEq. per L. The electrocar- 
diogram in such cases shows a_pro- 


. 
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longed, undulating afterpotential with 
depression of the ST segment, and 
often the pronounced and prolonged U 
wave fuses with the end of the T wave 
so as to defy precise definition of the 
two. Inverted T waves were present 
in lead II in 13% of the cases, and in 
V; in 11%. It has been pointed out that 
the T-wave change may persist while 
the serum potassium returns to normal 
with therapy. This has been observed 
in one patient with a gastroileal anasto- 
mosis who was studied at the clinic by 
Gross and Waugh’, and similar electro- 
cardiographie changes have been em- 
phasized recently by von Buchem’. 
From the ele ctrocardiographic records 
published and those we have observed 
in our own cases, the persistent change 
in the electrocardiogram is the T-wave 
abnormality, not that of the U wave; 
and this aberration lasting a week 
more might be attributed to the actual 
structural defects in the myocardial 
cell known to occur in animals with 
prolonged potassium deficits. 

The  electrocardiographic changes 
with moderate hypokalemic states (se- 
rum potassium concentrations between 
3.0 and 3.5 mEq.) are characteristic 
but not diagnostic, and are limited pri- 
marily to a prominent U wave; in our 
records the chi inges were best per- 
ceived in lead II and the midprecor- 
dial tet V.—V,. It is not only the 
height, or the voltage, of the U wave 
but its relation to the voltage of the 
T wave which may render the electro- 
cardiographic tracing characteristic of 
hypokalemia. In cases with normal 
blood pressure the prominence of the 
U wave in relation to the T wave may 
be even more strongly correlated with 
hypokalemia than in cases with hyper- 
tension, where a high U wave is an 
ordinary finding. In hy pertensive cases 
the relation of U wave to T wave is 
of value; but in many such cases in 
which a prominent U wave suggests 


hypokalemia the serum potassium is 
found to be normal. 

It is generally recognized that hypo- 
kalemic states are associated with alka- 
losis as a rule, and acidosis with 
hyperkalemic states; and Roberts and 
Magida™ suggested that the electro- 
cardiographic changes might re- 
lated to variation in the hydrogen-ion 
concentration rather than to variation 
of serum potassium. From limited clin- 
ical data it appears that the alkalotic 


state may potentiate the hypokalemic 


electrocardiographic aberration, while 
acidosis obscures the hypokalemic pat- 
tern. We have seen one patient with 
a serum potassium of 1.3 mEq. who 
was acidotic, in the postoperative state, 
and whose electrocardiogram was not 
characteristic of hypokalemia. The 
interpretation of the tracing was com- 
plicated by moderate tachycardia, 
however: and when this is present the 
development of a U wave may be 
obscured by the short diastolic period 
and the succeeding P wave. 

The amplitude of the P wave may 
be slightly increased during the pe riod 
of hypokale mia, and we have noted 
an incidence of atrial extrasystoles 
which is in excess of that occurring 
in ambulatory patients coming to 
the laboratory for electrocardiograms 
(Table 1). 

The typical hypokalemic changes 
in the electrocardiogram may be seen in 
the tracing reproduced in Fig. 1 
from the case of a young woman with 
the characterisic syndrome of primi ary 
aldosteronism and a serum potassium 
level of 1.8 mEq. per liter at the time 
the electrocardiogram was taken. 

Of incidental interest is the past 
controversy regarding the length of 
the QT interval. In our own writings 
we have spoken often of the prolonga- 
tion of the period of electrical activity. 
The work of Butcher and associates* 
suggested that early in hypokalemia 
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TABLE 1.- PERCENTAGE INCIDENCE OF EXTRASYSTOLES AMONG CONTROLS 
AND HYPOKALEMIC PATIENTS 
Hypokalemia (K < 3.6 
mkq.; no drugs) 


Control— 1061 
ambulant 51 normo- OL hyper- 


patients lensives tensives 

only ba 8 
A.P.C.t only 18 
Both l 8 4 
Total V.P.C. 9 16 12 
Total A.P.C, 5 16 22 
Total both 13 24 30 

*V.P.C. = ventricular premature contractions. 

TA.P.C. = atrial premature contractions. 


ig. 1—Woman 18 years old; proved primary aldosteronism; serum potassium 1.8 mEq. 

hen above ECG obtained. Note bizarre undulating diastolic potentials representing fusion of 

waves, U waves, and possibly positive afterpotentials. In some leads separate waves are 

en, yet in Vs the T-U fusion pattern might often be mislabeled as a diphasic T wave. The 
difficulty of QT measurement in such a tracing is obvious. 
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the QT interval might be slightly pro- 
longed. Aside from the chance of 
assessing a U wave as a T wave, the 
difficulty in applying this idea relates 
to the practical impossibility in many 
instances of defining the end of the 7 
wave per se, the presence of an addi- 
tional afterpotential between the T 
wave and U wave, and the question 


H 


nN 


Fig. 2—Man 20 years old; proved primary 


II are classic, decreasing in amplitude as the potassium decreases. 


The American Journal of the Medical Sciences * 


August, 1959 


ELECTROCARDIOGRAMS IN PROVEN PRI- 
MARY ALDOSTERONISM. Of the 5 cases 
of primary aldosteronism verified surgi- 
cally at the clinic, 4 had electrocardio- 
grams that would have been adequate 
to point to the hypokalemic state and 
suggest primary aldosteronism. In one 
case the electroc: idiographic tracing 
was suggestive only. In Fig. 2 are re- 


3.4 


: # KR 2.5 
aldosteronism. The T-wave changes in lead 


Also the T 


waves in V 


(top record) are classic, having low amplitude with slow, slurred descent. The U waves 
in lead II are not abnormal, yet they disappear as potassium level increases. The U wave in 
Vs (top record) is abnormally tall and equal in height to the T wave. The presence of the 


normal T—U complex in Vs (bottom record) mi iy be due to v: ie electrode position. Note 
slight lengthening of PR interval and slight ST-segment depression with hypokalemia. Note 
also the normal unchanging QT interval. 


whether this is a bifid T wave or an 
independent wave; and to the range of 
QT intervals for normal persons with 
varying rates. Using available data we 
feel justified in concluding that the 
QT interval is slightly prolonged in 
many cases, or at least at the upper 
limits of normal, but certainly not 
grossly abnormal. 


produced the electrocardiograms made 
on three occasions during a period of 
study on a young man who had severe 
hypertension, and the rather minimal 


changes in the electrocardiograms are 
noted. During metabolic studies the 


potassium concentration rose to a level 
near normal, and at this time the elec- 
trocardiogram became normal, al 
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though the U wave still was rather 
prominent. At the time the potassium 
was 2.1 mEq. the U wave was very 
prominent in V;, and in voltage equal 
to the T wave. The ST segment, T 
wave, and U wave in lead II are char- 
acteristic of hypokalemia also. In 
other cases the change may not be so 
dramatically portrayed. 


3-1-55 


first. The alkalinity of urine and per- 
haps some suppression of the maximal 
specific gravity of urine came next, 
and at this time the electrocardiogram 
was slightly suggestive of hypokalemia 
but would pass as normal. The hyper- 
tension progressed, the alkalinity and 
low specific gravity of the urine per- 
sisted, and hypokalemia was recorded; 


if 


Fig. 3—Woman 50 years old; proved primary aldosteronism. In lead II is noted a progres- 
sive lowering of the T wave concomitant with an increase in height of the U wave which 
finally fuses with the T. The same progressive changes are more apparent in Vs. Note the 
slow, slurred T-wave descent and the fusion of the U wave with the P wave in Vs in the 
record of 10/5/56. Note also progressive ST-segment depression. Additional data in Table 2. 


Two of the 5 patients with aldos- 
‘eronism due to adrenal cortical tumors 
lad been seen at the clinic over a 
veriod of years. The blood pressures 
nd the results of routine urinalyses 
ecorded in one case from the year 
942 until the present are given in 
‘able 2. The sequence of events seems 
nportant. The hypertension appeared 


and the electrocardiogram (Fig. 3) be- 
came more characteristic. In 1957 the 
hypertension was observed to be 
severe, but following the removal of 
the 45-gm. adrenal cortical tumor the 
hypertension disappeared, the urine 
became acid, and the level of serum 
potassium returned to normal. Of 
some interest in this case is the fact 
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that the serum potassium concentra- 
tion never reached the low level seen 
in other cases of primary aldosteronism. 
The course of events in another case 
observed frequently at the clinic var’ 
ing 21 years is presented in Table 
It may be noted that on the pi aie 
third visit hypertension was recorded 
and the urine was reported acid. In 
1951, the history was quite character- 
istic of hypokalemia, with weakness 
and symptoms suggesting tetany. There 


seemed no doubt that her state was 


TABLE 2.—DATA FROM RECORD OF 


Ur inalys is 
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markedly worsened by the use of 
chlorothiazide (Diuril) in 1957 and 
1958, but whether she was more sensi- 
tive to this medication than other hy- 
pertensive patients cannot be stated 
with certainty. The electrocardiogram 
made in 1951 (Fig. 4) would be con- 
sidered strongly supportive of the 
diagnosis of hy pok: ilemia. 
Among the reports of 32 
primary aldosteronism, the electrocar- 
diograms from 8 have been published. 
All 8 are considered typical of hypo- 


cases of 


PATIENT, AGED 34 YEARS IN 1942 


Blood Plasma ECG eri- 
pressure, Re- Specific Serum k, CO, Blood urea, dence of 
Year mm. Hg action — gravity mkq. L mEq. L mg. 100 mi hypokalemia 
1942 140/88 acid 1.030 
1949 140/90 acid 1.036 
1951 155/90 acid 1.030 
1953 190/100 acid 1.020 
1954 192/100 alk 1.018 24 suggestive 
1955 190/100 alk. 1.010 3.2 29 30 supportive 
alk. 1.006 2.8 
1956 195/110 alk. 1.005 
alk. 1.006 22 character- 
istic 
1957 210 120 alk 1.011 29 24 
alk. 1.010 $2 
11/25/57: operation—removal of adrenal cortical adenoma 
1958 140.85 acid 1.008 4.9 25 +t normal 
TABLE 3—DATA FROM RECORD OF FEMALE PATIENT, AGED 37 YEARS IN 1937 ° 
Urinalysis 
Blood Plasma ECG eri- 
pressure, Re- Specific Serum k, COx,, Blood urea, dence of 
Year mm. Hg action gravity mEq. L mEq./L. mg./100 ml. hypokalemia 
1937 120 80 alk. 1.015 
1941 155/90 acid 1.019 
1946 174,118 acid 1.010 normal 
1948 184 90 alk. 1.011 20 suggestive 
1949 220/106 alk. 1.010 32 suggestive 
1951 196 90 alk. 1.003 28 characteristic 
1952 220/90 alk. 1.008 34 characteristic 
1953 244/100 alk. 1.006 32 characteristic 
1954 196/114 acid 1.006 32 characteristic 
1955 214,100 acid 1.002 characteristic 
1956 195/85 alk. 1.005 $2 characteristic 
1958 210/90 alk. 1.004 3.3 34 38 characteristic 


10/15/58: operation 


removal of adrenal cortical adenoma. 


ECG aberration due to potassium 


loss, serum potassium concentration, and acid-base balance returned to normal on day follow- 


ing operation and have remained so. 


left ventricular hypertrophy. 


By the seventh postoperative day the blood pressure 
had fallen to normal values (130/70), and it has remained normal. 


The ECG continues to show 
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SCREENING 


kalemia. Reports spoke of the electro- 
cardiograms in 13 other cases as typical 
of or consistent with a hypokalemic 
state; the tracing in a fourteenth was 
said to be noncontributory. Reports of 
10 cases did not mention electrocardio- 
grams. In discussing the condition in 
the Endocrine Postgraduate Course in 
Syracuse, New York, in 1958, Conn® 
stated that he knew of more than 100 
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that this year was prior to the time 
that chlorothiazide was used generally 
as a medication and that nearly all the 
patients were ambulatory. Of the total 
group of cases indexed as having hyper- 
tension, more than 5000 included elec- 
trocardiograms; but of these only 42 
bore patterns suggestive of hypokal- 
emia, and only approximately half of 
the 42 patie nts had alkaline urine. The 


— 


= 
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Fig, 4.—Woman 5] 
luring ECG screening for aldosteronism. 
I fusing with an upright U wave. 
nd the prominent U wave. 


years old; 


ases of primary aldosteronism, so the 
reports avail ible in the literature re p- 
resent only perhaps one quarter of 
the cases. 

HYPERTENSION 
(RAPHIC 


AND 
EVIDENCE OF 


ELECTROCARDIO- 
ALDOSTERONISM. 


he third part of our report deals with 
on attempt to find patients with pri- 
ary aldosteronism among the hyper- 
tensive patients re 7 ring at the clinic 
It may be noted 


lable 


1955 (7 


v-1 


\ 


proved primary 


HH 


ii 
aldosteronism. 
In lead II note slight ST depression, slurred diphasic 
In Vs note the characteristic low T wave with slow descent 
Note also the slow ascent of the terminal portion of the T in Vs. 


This tracing was selected 


clinical records of the 42 cases were 
studied in detail. Of the 7 patients 
known to be dead there were 2 whose 
histories contained features suggestive 
of primary aldosteronism. However, 
serum potassium values and necropsy 
data were not available to support the 
suspicion that these 2 patients might 
have had primary aldosteronism. 
Among the various clinical —back- 
grounds associated with the abnormal 
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TABLE 4.--BACKGROUND AND FOLLOW-UP DATA IN CASES INDEXED AS 
HYPERTENSIVE IN 1955 


Selection Cases 
‘Total indexed as hy pertensive 7457 
Cases with ECG 5717 
ECG suggestive of hypokalemia $2 
Alkaline urine 20 
Follow-up Cases 
Excluding factors 
Associated genitourinary disease (with or without operation) 5 
Established chronic renal disease l 
Medication with digitalis and quinidine 2 
Recent status 
Doing well (normal serum potassium level in two) ry 
Adrenal cortical tumor removed, 10/15/58 (now well) l 
Under surveillance (all have acid urine) 3 
Known dead (no necropsy ) 7 
No follow-up 
Aged; severe complications 12 
No contact (all had acid urine) 7 


Total 42 


Fig. 5.—Woman 65 years old; essential hypertension (blood pressure 240/115 mm. Hg) 


serum potassium 4.3 mEq. when above ECG obtained. Note low T waves, tall U wave: 


(reversal of normal ratio of T wave to U wave), T—U fusion, and ST-segment depression 

Note multiple diastolic potentials in V, and Vs. These may represent notched T waves witl 

U waves, or T waves and positive afterpotentials in addition to U waves. Note also th 
slightly prolonged OT interval. 
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electrocardiogram in the remaining 35 
cases with or without proved hypo- 
kalemia, only one case was discovered 
in which the features were strongly 
suggestive. When this patient's record 
was requested for final analysis, it was 
found she had reregistered already be- 
cause of weakness and congestive heart 
failure. Since then she has been proved 
to have primary aldosteroism. 


+ 
+ 
+ 
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our follow-up letter in 1958. The effect 
of digitalis and quinidine in causing 
electrocardiographic changes to mimic 
those of hypokalemia is illustrated in 
Fig. 7 

COMMENT. It is likely that in the 
fully de velope d syndrome of primary 
aldosteronism, hypokale mia is of such 
degree that characteristic alterations 
will appear in the electrocardiogram 


Fig. 6—Woman 50 years old; essential hypertension. The above ECG was obtained in 1955, 

it which time there were no symptoms of electrolyte imbalance (blood pressure was 240/120 

mm. Hg). In 1958 the serum potassium level was 4.0 mEq. Note diphasic T waves with 
abnormally tall U waves; also the ST-segment depression. 


The electrocardiographic signs sug- 
gestive of hypokalemia that occurred 
in a hypertensive patient who had a 
normal serum potassium value are il- 
ustrated in Fig. 5. The electrocardio- 
‘ram made in one case from the 1955 
‘roup of hypertensives (Fig. 6) was 


and should suggest the diagnosis. As a 
screening device the electrocardiogram 
cannot be claimed to be effective in 
the identification of early cases, and 
there are complicating interpretative 
ramifications; namely, that the promi- 
nent U wave taken as the hallmark of 


uggestive of hypokalemia; but the +hypokalemia may be present in elec- 
trocardiograms of patients who are hy- 
pertensive but have normal serum 


patient's home physician reported the 
otassium to be normal in response to 
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levels of potassium; that in patients 
with tachveardia the characteristic 
T-U configuration of hypokalemia may 
be obscured; and that in rare instances 
the electrocardiographic effects — ot 
digitalis and quinidine may simulate 
the hypokalemic pattern. According to 
our observations, the development of 
alkalinity and low specific gravity of 
urine, as well as electrocardiographic 
abnormalities suggesting hypokalemia, 


Fig. 7—Woman 52 years old; idiopathic atrial 


wherein the differential diagnosis lay 
between potassium-losing nephritis and 
primary aldosteronism, but at necropsy 
no structural change was found in 
either adrenals or kidneys. 
Conclusions. This study suggests 
that in the course of primary aldos- 
teronism the hypertension antedates 
the development of hypok: ilemia of 
sufficient degree to result in alkalinity 
and low specific gravity of urine and 


9-11-58 


fibrillation: cerebral emboli in recent past 


Record at left shows atrial fibrillation not influenced by drugs; record at right shows ECG 
effects of digitoxin 0.1 mg. daily and quinidine sulfate 200 mg., four times daily Note the 
prolonged slurred diastolic potential similar to that seen in Fig. 1. 


follows the development of hyperten- 
sion in patients with primary aldos- 
teronism. 

The diagnostic pitfalls are subtle, 
and as yet the means of differentiating 
primary aldosteronism in an_ early 
state from other conditions causing 
loss of potassium have not been. de- 
fined accurately. The difficulty may be 
re-emphasized by mentioning the case 
report of Alsted and Halberg! (not 
included in the 32 reviewed above ) 


the characteristic electrocardiographic 
abnormalities. Hence neither urinaly- 
sis nor electrocardiography can indi- 
cate primary aldosteronism in its early 
state, and at this time there is no simple 
screening test for the early case. 


Also, we believe the incidence of the 


well- -developed syndrome of primary 
aldosteronism with severe hypokalemia 
within a group of ambulatory hyper- 
tensive patients must be very low, 
probably not greater than 3 in 1000. 
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Cure 


SUMMARLO IN INTERLINGUA 


Un Evalutation de Utilitate de Electrocardiogrammas e Determinationes del 
Aciditate Urinari in le Diagnose de Aldosteronismo Primari 


Iste studio supporta le conclusion que in le curso de aldosteronismo primari 
le hypertension precede le disveloppamento de hypokaliemia de grados sufficiente 
pro causar alcalinitate e basse gravitate specific de urina e le anormalitates char- 
acteristic del preemie sae imma. Per consequente, ni le analyse del urina ni 
le studio del electrocardiogramma pote indicar le presentia de aldosteronismo 
primari de stadio precoce. Al tempore presente il existe nulle simple test pro 
casos non-avantiate. 

In plus, nos crede que le incidentia de ben-disveloppate aldosternismo primari 
con hypokaliemia sever inter patientes hypertensive ambulatori es multo basse. 
Probabilemente illo non excede 3 pro mille. 
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SOME CARDIOVASCULAR EFFECTS OF 
PHENYL-2-BUTYL-NORSUPRIFEN HYDROCHLORIDE (ARLIDIN ) 
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Most vasodilators, probably because 
of their predominant action on skin 
vessels, do little to alleviate the symp- 
tom of intermittent claudication. Re- 
cently, it has been claimed that 
Arlidin®, a synthetic drug belonging 
to the epinephrine-ephedrine group, is 
of value in patients with intermittent 
claudication (Murphy and Klasson’, 
Pomeranze et al.*, Stein’). The drug 
is alleged to have a threefold action: 
1) specific dilatation of the blood ves- 
sels in skeletal muscle, 2) increase in 
cardiac output, and 3) increase in 
blood volume ( Arlington-Funk Labor- 
atories'). Since most of the physiologi- 
cal observations have been done in 
the experimental animal or are of a 
preliminary nature, it seemed of some 
value to study both the hemodynamics 
of the drug and its clinical usefulness 
in normal subjects and in patients with 
peripheral vascular disease. 

Materials and Methods. carpiac ourpurt. 
The effect of Arlidin on cardiac output was 
measured in 13 subjects. The ages and diag- 
noses are shown in Table 1. Only one of the 
subjects had evidence of organic heart dis- 
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Medical Center, State [ niversity of New York 
Hospital, Svracuse, New York) 


failure at the time 
of the study. Two patients had_ peripheral 
arteriosclerosis obliterans 


ease and he was not in 


The subjects were studied 2 hours post- 
prandially, without sedation, and after at 
least a 20-minute rest so that pulse and blood 
stable. After the control 
cardiac output had been performed, the pa- 
tient Arlidin subcuta- 
neously and a repeat output was done in 
20 to 30 minutes. 

Cardiac outputs were performed by the 
dye dilution method of Hamilton and 
Stewart4, using radioactive iodinated human 
serum albumin as the indicator. Cardiac out- 
put was calculated using the formula: COP 


I 60 
where I 


pre ssure bec ame 


was given 5 mg. of 


in liter per minute 

amount of iodinated serum albumin injected 
in counts per minute, c mean concentra- 
tion determined from the area of the curve, 
t the time of the curve. Total peripheral 
resistance was calculated from the formula: 
TPR in dynes per cm. ~-° per second mean 

1332 


slood pressure X in ml. per second. 
blood x l. 


COP 
The mean blood pressure was calculated from 
the formula: 1/3 the pulse pressure + the 
diastolic pressure. 

PERIPHERAL CIRCULATION. Thirty-eight pa- 
tients were subjects for the studies of the 
peripheral vascular effects of Arlidin. Seven 
of these were studied by two of the three 


*Generously supplied by the U.S. Vitamin and Pharmaceutical Corporation. 
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methods employed and the remaining 31 
were involved in only one test. There were 31 
males and 7 females and the ages ranged 
from 45 to 70 years. Both toe and calf 
plethysmographic studies were conducted in 
a temperature-controlled room (21° C. + 2 
C.) with the patient lightly clad and lying 
comfortably on a cot. 

Toe blood flows were determined by the 
method of Simeone et al.® in 11 patients. Of 
these, 6 had peripheral occlusive arterial dis- 
ease as judged by ischemic symptoms, absent 
pulses, trophic skin changes, and the like. 
One patient had only venous disease, and 4 
were without clinical evidences of cardiovas- 
cular disease. In a patient with Raynaud's 
disease, the same technique was applied to 
the determination of finger blood flows. 

Venous occlusion plethysmography for the 
calf, using the technique pre viously described 
(Caliva et al.2), was performed in 23 pa- 
tients, 13 of whom had arterial disease and 3 
of whom had purely venous lesions. There 
were 7 normals. 

In the plethysmographic studies, control 
blood flows were determined after the patient 
had been in the room for at least 30 minutes 
When successive flows became fairly constant 
the patient was given 5 mg. of Arlidin subcu- 
taneously. Blood flow determinations were 
then made at frequent intervals over the next 
30 to 60 minutes. An average was made of 
all post-Arlidin flows with the exception of 
the first 5 minutes (the time of onset of drug 
effect [Riddell, Steel and McCoy] ). These 
were compared with the mean of the sev- 
eral contre! flows. 

Periodically during the entire procedure, 
brachial artery blood pressure was determined 
by auscultation. Heart rate was obtained from 
the records by pulse volume count. 

THERAPEUTIC. A double blind study was 
conducted on 11 patients with arterial disease 
and symptoms of intermittent claudication 
who were exercised to the point of pain on 
a treadmill going at the rate of 2 miles per 
hour. At least 3 control determinations were 
made. The patients were then given tablets 
of either Arlidin “A” or “B” in doses ranging 
from 6 to 12 mg. four times daily. They were 
exercised under the same conditions every 
2 weeks and the “A” and “B” preparations 
were interchanged. After completion of the 
entire study, it was learned that the “B” 
compound was the active one. 

In some of the patients, prescriptions for 
Arlidin had been given by their physicians 
prior to being seen for this study but they 
were nevertheless admitted to the study and 
later given the unknown preparations. Indi- 


viduals whose walking tolerance increased 
by 30 seconds were arbitrarily considered im 
proved. Those in whom the tolerance de- 
creased by the same amount were considered 
worse. 


Results. HEART RATE AND BLOOD PRES- 
suRE. No consistent effects on either 
heart rate or blood pressure were noted 
in any of the patients who received 
Arlidin (Table 1). 

CARDIAC outTPpUT. The effects — of 
Arlidin on cardiac output are shown 
in Table 1. It can be seen that there 
Was a consistent rise in output with an 
increase in the mean from 7.34 to 9.68 
liters per minute. This increase is sta- 
tistically significant (p<.01)  com- 
pared to previous studies done in nor- 
mal subjects where the effect of time 
alone was studied (Table 2). In these 
control studies the mean change in two 
resting outputs done 20 minutes apart 
was a 5.6% decrease in output. 


TABLE 2.—REPRODUCIBILITY OF THE 
DYE DILUTION METHOD FOR CAR- 
DIAC OUTPUT AT 20-MINUTE INTER 
VALS IN NORMAL Sl BJECTS 

Cardiac Cardiac 


Output 1 Output 2 
in L./min. in L./min 


O4 4 29 
2 7.64 6 54 
3 6 16 5 95 
32 t.17 
5 i 6 32 
6 158 1 §2 
7 5 91 
9 5 97 6 15 
9 1 87 3.87 
10 8 26 8 94 
1] 6 31 5.95 
12 5 05 
Mean > 89 5 56% change —5 6% 


It should also be noted in Table | 
that with the increase in cardiac out- 
put, the calculated peripheral resis- 
tance fell from a mean of 1159 to 898 
dynes cm.~* seconds. 
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TOE AND FINGER BLOOD FLOws. Table 
3 shows that parenteral Arlidin, in gen- 
eral, has little or no effect on the blood 
flow to the skin in either normal pa- 
tients or in those with vascular disease. 
The one exception was a woman with 
advanced Raynaud's disease who had 
had bilateral cervical sympathectomies 
performed 8 years previously. 
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trol levels. These increases were transi- 
tory and presumably marked peak drug 
effect. Figure 1 illustrates the data ob- 
tained in one such case. 

THERAPEUTIC. No consistent effect on 
walking tolerance was demonstrated 
in any of our patients, regardless of 
which preparation they were taking. 
Six patients received ‘known Arlidin 


TABLE 3—TOE BLOOD FLOW DETERMINATIONS 
Mean Blood Flow Mean Blood Flows 
No. of ml./100 ml./min.  ml./100 ml./min. — Significant 
Diagnostic Group Patients Control After Arlidin Change 
Venous disease (acute 
thrombophlebitis ) 1 40 3.8 0 
Normals 4 50 34 0 
Raynaud's disease? 3.2 44 + 38% 
“Segmental” atherosclerosis 1 8 5 0 
Arteriosclerosis obliterans = 5 1 4 12 0 
°Finger blood flows. 
TABLE 4.—CALF BLOOD FLOW 
Mean Blood Flow Mean Blood Flows 
No. of — ml./100 ml./min.  ml./100 ml./min. — Significant 
Diagnostic Group Patients Control After Arlidin Change 
Normals 2.3 2.8 + 33% 
Venous disease 3 3.1 13 + 39% 
“Segmental” atherosclerosis 4 29 3.5 421% 
Arteriosclerosis obliterans 5 2.i 0 


CALF FLOWS. Moderate increases in 
calf blood flow were recorded in most 
of the patients studied. As shown in 
Table 4, all of the groups investigated 
increased their calf flow between 20 
and 40% with the exception of the pa- 
tients with diffuse arterial disease. In 
this group of 8 patients, only 3 ex- 
hibited increases in flow after the drug. 
In both Tables 3 and 4, an average was 
taken of all post-Arlidin blood flows 
with the exception of above recorded 
in the first 5 minutes after drug admin- 
istration. 

In 20 of the 23 calf flow studies, 


there were one or two isolated determi-+ 


nations which were well above con- 


tablets. Of these, one improved, 2 be- 
came worse, and 3 showed no change. 
8 patie given preparation “A”, 

3 improved, 2 became worse, and 3 
showed no change. With the “B” medi- 
cation (the active preparation) 4 
improved, one became worse and 6 
showed no change. 

Discussion. These studies would 
seem to confirm some of the previous 
work. Certainly the parenteral prepar- 
ation of Arlidin significantly increases 
cardiac output. Since there was no 


alteration in pulse rate or blood pres- 
sure, this change represents an in- 
creased stroke volume and a decreased 
peripheral resistance. These results are 


_ 
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in agreement with those of Needleman 
and Horowitz who used a ballistocar- 
diograph®. 

The peripheral vascular effects are 
also those that others have reported 
(Hensel, Ruef and Golenhofen®, Stein'®, 
Walder). However, we are in disa- 
greement with Riddell, Steel and Mc- 
Coy’, who believe that the primary 
site of action is the skin vasculature 


transient increases occurred frequently. 
Walder! has made the same observa- 
tion. It would seem that the time of 
peak drug action varies from patient 
to patient and that it is very short 
lived. We are unable to state from our 
data whether the increase in cardiac 
output is also a transient one and 
whether or not it occurs simultaneously 
with these peak calf flows. 


®D WN 


cc/lOOcc/minute 


Calf Blood Flows 


conrsor QO 5 10 15 20 25 30 35 40 45 50 


ARLIOIN Time in Minutes 


Fig. 1. 


Graph showing the increase in calf blood flows after Arlidin in a patient with venous 


disease. Note transient peak effect. 


since we were unable to show any sig- 
nificant rise in blood flow to the skin 
of the toe. 

Blood flows as determined with a 
calf plethysmograph are representative 
of the circulation through both the skin 
and muscle of the calf. However, we 
believe that the increases recorded 
these studies are indicative of a rise in 
muscle flow since the skin was shown 
to be unaffected in the toe studies. 

The average increases in muscle flow 
were quite small, although larger but 


The data in this series on the effect 


of the oral preparation in intermittent 
claudication are certainly unimpres- 
sive as far as beneficial effects are 
concerned. These, of course, should 
be interpreted with caution since the 
total number of patients is small and 
since the subjective element is so great 


in this symptom. 


We are unable to state whether the 
primary drug action is to increase car- 
diac output or to dilate skeletal muscle 

vasculature or a combination of these 
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two. We are inclined to favor possibil- 
ity number two and believe that the 
increase in cardiac output is secondary 
to a decrease in peripheral resistance. 
We are inclined to this belief since a 
primary increase in cardiac output 
without peripheral vasoconstriction 
should have resulted in increased skin 
Hows which we did not record. 

The clinical usefulness of the drug 
is doubtful. It is apparently safe in 
the absence of organic heart disease, 
but its peripheral vasodilating effects 
are minimal or very transient. Its prac- 
tical value in intermittent claudication 
remains to be proven. 

Conclusions. 1. Parenteral Arlidin 
increases cardiac output an average of 
34% and decreases peripheral resistance 
by 23%. 

2. The drug increases blood flow to 
the calf by approximately 30% although 
some patients have transient increases 
which are much higher. Skin blood flow 
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is unaffected. The rise in calf flow, 
then, most probably represents increase 
in blood flow to the muscle. 

3. No consistent drug effect on inter- 
mittent claudication was observed in 
treadmill studies. 

4. Effects on heart rate and blood 
pressure were minimal, and no unto- 
ward effects were observed. 

Summary. The cardiovascular effects 
of Arlidin were studied by a variety of 
different techniques. It was found that 
cardiac output increased an average of 
34% and that peripheral resistance de- 
creased 23% after parenteral adminis- 
tration. Blood flows to the skin were 
unaffected, although calf flows in- 
creased about 30%. No consistent drug 
effect on intermittent claudication was 
observed in a treadmill study. No un- 
toward side effects were observed and 
the effects on heart rate and blood 
pressure were minimal. 
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(Interlingua on page 145) 


PEUTZ-JEGHERS SYNDROME: 


Since 1949, when Jeghers, McKusick, 
and Katz”" called attention to the diag- 
nostic importance of an unusual famil- 
ial disorder (previously described by 
and known as the syndrome of Peutz) 
and the publication in 1945 of an 
editorial in the Journal of the Ameri- 
can Medical Association, there has 
been an awakening of interest in this 
syndrome. From the number of cases 
appearing in the literature thereafter, 
one can assume that it is not as rare 
a disease as was once thought. 

Peutz-Jeghers syndrome is charac- 
terized by the de ‘position of melanin- 
pigmented spots in and about the lips 
and mouth and_ to a lesser degree in 
the skin, and by associated polyposis 
of the intestine. The polyps, which are 
usually observed in the small intestine, 
may cause obstruction and. intussusce p- 
tion. They may also undergo malig- 
nant degene ration. 


S. C. Sommers, J. T. Freeman, I. R. Trimble, 
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AND 


(From the Division of Stomatology, School of 
Medicine, Columbia University, New York, New York: Department of Surgery, Presbyterian 
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College of Physicians and Surgeons, Columbia University, New York, New York ) 


FOLLOW-UPS ON PATIENTS 
REPORTED ON IN THE LITERATURE® 


By Austin H. Kurscuer, D.D.S. 
Epwarp V. ZecARELLI, D.D.S., M.S. 


D.D.S., M.D. 


James L. Mercanpante, D.D.S. 


WITH THE ASSISTANCE OF 
NAPHTALI KUPFERBERG 


Dental and Oral Surgery of the Faculty of 


With the exception of the report by 
Jeghers, McKusick, and Katz*°, and ¢ 
report by Dormandy'” describing some 
23 additional cases (and including full 
bibliography), the literature dealing 
with this syndrome has consisted pri- 
marily of case reports. 

In an effort to assist in the consoli- 
dation of this widely scattered ma- 
terial, we previously published a re; 
view of the histopathologic aspects of 
this syndrome*', based on material 
which we gathered from as many 
authors reporting‘ in the literature as 
were willing or able to provide us with 
biopsy material, with the hope that 
intensive study of a larger body of ma- 
terial, all available for review at one 
time and by one group of investigators, 
might achieve a more comprehensive 
understanding of this syndrome. 

Our observations on this material 
suggest that the intestinal polyps, 


*The authors express deepest appreciation to following investig: O. D. Fischer, 
R. M. T. W alker-Brash, . Basu, E. P. Vary, 
Kleitsch, C. R. Savage, 3. P Perry, J. J. — 


M. A. Troxell, H. H. Wolff, . 
H. Goldbere P. Goldhaber, 
Andrew, E. Hinden, S. B. Berkowitz, S. B. 


. Bruwer, W. P. 


Pearl, N. H. Shapiro, H. B. Young, and R. A. woken Without their generous cooperation and 
assistance this report would not have been possible. 
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whether in the stomach, small intes- 
tire, or colon, presented an essentially 
similar appearance: well differe ntiated 
but irregular glandular structures, pro- 
ducing moderate to abundant mucous 
secretion; that occasionally ulceration, 
hemorrhage, and nonspecific inflamma- 
tion were manifest superficially; that 
no pigment was present in any polyps, 
even those of the colon; and that where 
malignant change was present, the 
growths still showed a benign adenom- 
atous pattern, with carcinoma appar- 
ent only in deeper portions of the 
mucosa or in penetrating glands. It 
was thus possible to infer that’ malig- 
nant growth is likely to be well differ- 
entiated, slow to invade, and apt to 
remain localized. This assumption 
could only be strengthened by further 
study of this group of patie nts over a 
longe r pe riod. 

Subsequently, these authors were 
again contacted by us*’ in order to 
obtain sufficient of their pictorial ma- 
terial to make possible the publication 
of an “atlas” of the oral lesions in this 
svndrome. This undertaking was 
prompted by the need to demonstrate 
the variety of pigmentations, areas, 
sites, sizes, and the like, which might 
all be considered pathognomonic of 
Peutz-Jeghers syndrome (when such 
pigmentation could be associated with 
symptoms of intestinal polyposis). It 
was hoped that full acquaintance by 
the professions with the appearance of 
oral and circumoral lesions might lead 
to the more frequent and prompt diag- 
nosis of the syndrome, especially when 
associated with gastrointestinal polyp 
disease, as evidenced by periodic ab- 
dominal pain, unexplained anemia, and 
melena. 

It was our opinion that primary im- 
portance should be placed on_ the 
iatural course and history of the dis- 
ase in a given individual. Much of 
his information was, of course, pre- 
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sented by the individual investigators 
in their case reports. However, except 
in those instances in which the syn- 
drome terminated fatally before pub- 
lication of the case report, a follow- 
up of lesions in these patients has been 
lost to the literature, especially since 
it has not been common practice for 
an investigator to report on his pa- 
tient a second time except under unu- 
sual circumstances. We therefore felt 
that the publication of a follow-up on 
as many as possible of the patients for 
whom a follow-up report could be 
obtained would be desirable, since it 
would further and more critically de- 
lineate the course and natural history 
of the disease. 

Accordingly, we again communicated 
with the authors of the increasing 
numbers of papers which had come to 
our attention in our search of the lit- 
erature dealing with the Peutz-Jeghers 
syndrome and explained our wish to 
get a follow- -up on each re- 
questing their cooperation in provid- 
ing us with a summary of pertinent 
data from the time of publication until 
the present. Through the courtesy of 
these author-investigators, we are able 


to present herewith follow-up reports 


on 20 cases representing 19 diverse 
reports and follow-ups ranging from 
1 vear to 8 vears post- publication. 

Results. The data, together with the 
literature references from which pre- 
viously reported details can be ob- 
tained, are presented in Table 1 

In addition, we have been provided 
with observations on 4 patients not 
previously reported on in the litera- 
ture, and these histories are included 
herewith. 

Of the 20 patients again reported on, 
the following summarization can be 
made: 7 of these patients have been 
lost to follow-up. One patient has died 
of metastatic carcinoma (associated 
with her polyposis) some 2 years after 
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having been reported on in the litera- 
ture. At the time of publication it was 
already known that the patient was 
suffering from metastatic carcinoma. 
No other patient is known to have 
developed a malignancy. Seven patients 
are living and free of intestinal symp- 
toms. Eight patients have had _ recur- 
rences of intestinal difficulties associ- 
ated with Peutz-Jeghers syndrome, 
and 5 of these have required a total 
of 9 operations to relieve their difficul- 
ties. Of these 5 patients who were op- 
erated upon, one is now living and 
relatively well, 3 continue to have signs 
and symptoms, and one patient has 
been lost to follow-up. 

In short: of 14 patients who were 
followed for varying periods, one has 
died of her disease, 8 have had intesti- 
nal recurrences, 5 have required surgi- 
cal care, 5 are now troubled with the 
disease periodically, and 2 have had 
recurrences but are now relatively free 
of symptoms; while 7 are living and 
well. 

The chronic but manageable course 
of this disease with good short-term 
prognosis and relatively low incidence 
of malignancy in adequately treated 
patients is further reaffirmed and 
strengthened. 

There follow the reports on 4 addi- 
tional patients described to us by those 
investigators with whom we have been 
in communication. 


Case Reports. cAsE 1. W.G., aged 20 years, 
had been hospitalized to permit a resection 
of part of the ilium for a polyp causing ob- 
struction. Three months later he was operated 
upon for intestinal obstruction, about which 
there are no details. 

He was again hospitalized in June, 1953, 
because of small bowel obstruction, and a 
resection and anastomosis were done. Subse- 
quently, he was referred to the reporting 
physician who could add only the following: 
Race, apparently of English extraction; family 
history, not significant; past history: no 
vomiting, no indigestion, no bowel upset, no 
blood in the stool. For some years at intervals 
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of weeks he has had attacks of lower abdomi- 
nal pain lasting for a few hours or a few days, 
with intervals between attacks of one to 
many weeks; examination showed the usual 
pigmentation on the buccal mucosa, vermil- 
ion of the lips and sparse pigmentation on 
the face, hands, and arms. Sigmoidoscopy 
revealed numerous small, sessile polyps in 
the bowel and colon. Higher up there were 
a number of pedunculated polyps and, at 
16 cm., a large cluster. One of these was 


- removed for biopsy. The man was last seen 


on September 1, 1955, when he was symptom- 
free. (Presented through the courtesy of Dr. 
R. Andrew. ) 

CASE 2. B.G., was a 13-vear-old Negro 
schoolgirl complaining of abdominal pain for 
3 vears. She had been seen previously for 
enuresis since birth, and on routine exami- 
nation a microcytic hypochromic anemia was 
found. One of five stool specimens was guaiac 
positive. Her abdominal pain typically oc- 
curred at 3:00 p.m. to 5:00. p.m. and was 
relieved by sleeping for 30 minutes; there 
was occasional vomiting. She had a_ black 
sticky stool 7 davs before admission. Family 
history and past history were negative. On 
examination she appeared small for her age 
and prepubertal. 

Physical examination showed que stionable 
clubbing of all fingers, telangiectasis of both 
sides of the nasal septum. The hemoglobin 
was 11.0 gm.%, hematocrit was 34. Radio- 
graphs showed a duodenal ulcer and spinal 
bifida occulta at L5. Polyposis of the duo- 
denum, jejunum, and sigmoid colon was 
demonstrated by radiographic examination; 
polyps were seen by proctoscopy. Three large 
polyps were fulgurated. Twenty-six days later, 
a polyp of the duodenum was removed and 
the cecum, ascending, transverse, and de- 
scending colon was resected with ileosigmoid 
anastomosis. The pathologic diagnosis was 
multiple adenomatous polyps with super- 
ficial acute and chronic inflammation. The 
patient was discharged in good condition 17 
days after the last operation. 

Other members of the family were not 
examined, Although no specific observations 
as to perioral or digital pigmentation were re- 
corded, and despite the fact that melanin 
pigmentation is a normal epithelial finding 
on the oral mucosa in Negroes, thus tending 
to obscure the typical picture, this case is 
being included since it was reported by the 
surgeon as Peutz-Jeghers syndrome. (Re- 
ported through the courtesy of Dr. S. C. 
Sommers. 

casE 3. The patient whose case was re- 
ported by Kleitsch, Korn and Saichek?? was, 
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Kutscher al.: 


as of February 21, 1958, in good health and 
has had no additional symptoms and no 
further operations. Kleitsch further reports, 
however, that the — is the father of 
two boys ages 4 and 2%. The eldest son was 
examined when he was 18 months old and 
was found to be normal. The other boy, 


however, has polyposis and has had three 


polyps removed, apparently twice by way of 
transrectally, This child 


laparotomy and 


is still having symptoms. 


case 4. A brother of the patient reported 
on by Robert A. Weber*> has been operated 
on by another surgeon for a small bowel 
polyp. This patient also has perioral pig- 


mentation. 


In order to study further 
Peutz-Jeghers syndrome, follow- “ups on 
patients pre viously described in the 
literature as having oral melanin pig- 
mentation with intestinal 
polyposis were sought from the physi- 
cians reporting them. 


Summary. 


associated 


The data so ob- 
tained prov ide a more comprehensive 
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and prognosis in adequately treated 
patients. 

Reports on 20 patients, of whom 14 
could be followed for varying periods, 
were obtained from the reporting 
physicians, representing intervals rang- 
ing from one to § years following the 
publication of the case report. 

Of 14 patients who could be fol- 
lowed, one has died of the disease, 8 
have had recurrences, 5 have required 
surgical care, 5 are now troubled with 
the disease periodically, and 2 have 
had recurrences but are now relatively 
free of symptoms. Seven are living and 
well. 

Through the courtesy of the cooper- 
ating physicians, t additional patients 
with this wel are reported. 

The chronic but manageable course 
of this disease with good short-term 
prognosis and relatively low incidence 
of malignancy in adequately treated 


understanding of this syndrome, par- patients is further reaffirmed and 
ticularly as to its natural history, course, | strengthened. 
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SUMMARIO IN INTERLINGUA 


Syndrome de Peutz-Jeghers: Observationes Catamnestic in Patientes 
Reportate in Litteratura 


Pro studiar additionalmente le syndrome de Peutz-Jeghers, reportos catamnestic 
relative a patientes previemente describite in le litteratura como habente oral 
pigmentation de melanina con associate polyposis intestinal esseva requestate ab 
le medicos qui habeva publicate ille descriptiones. Le datos obtenite in iste 
maniera provide un plus comprehensive intelligentia de iste syndrome, par- 
ticularmente con respecto a su historia natural, su curso, e su prognose in casos 
recipiente un tractamento adequate. 

Reportos pro 20 patientes, incluse 14 sub observation posttherapeutic durante 
varie periodos de temporte, esseva obtenite ab le medicos qui habeva tractate les. 
Le periodos de observation posttherapeutic in le varie casos variava inter un e¢ 
octo annos. 

Inter le 14 patientes pro qui reportos catamnestic esseva obtenite, un ha morite 
in consequentia del morbo, 8 ha habite recurrentias, 5 ha requirite un intervention 
chirurgic, 5 suffre ancora episodios periodic del morbo, e 2 ha cognoscite recur 
rentias sed se trova nunc relativemente libere de symptomas. Septe vive e se 
trova ben. 

Gratias al cortesia del medicos responsabile, 4 casos additional del syndromes 
es reportate. 

Es re-affirmate e corroborate le facto que le curso de iste morbo es non solmente 
chronic sed etiam tractabile e in plus que le prognose a curte vista pro caso: 
del morbo es bon, durante que le incidentia de malignitate es relativemente bass: 
in patientes subjicite a formas adequate de tractamento. 
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PHENETHYLDIGUANIDE (DBI, Phen- 
formin), has had clinical trials in a 
wide selection of diabetics by Krall*, 
Odell®, Pomeranze?, Lambert®, Skill- 
man* and their co-workers. These 
workers have found DBI to be of use 
in 35 to 60% of unselected diabetics, 
with its greatest effectiveness in the 
mild adult onset diabetic who requires 
low doses of DBI. However, because 
of its higher incidence of side effects, 
DBI has not been as useful in the ther- 
apy of adult diabetes as have the sul- 
fonylureas. There are a few reports 
of the successful use of DBI in the 
presence of acromegaly, labile juvenile 
diabetes, and diabetes of high insulin 
requirement (Krall, White and Brad- 
ley', Odell et al.®, Pomeranze, Fujiy 
and Mouratoff? and Skillman et al.§). 
For these reasons it was felt that DBI 
might be of use in the treatment of 
varieties. of diabetes other than the 
stable adult form, and to evaluate this 
idea we have selected patients for 
treatment on the basis of the severity, 


lability, or etiology of their disease. 
The response of the first 32 of this 
selected group is the basis of this re- 
port. 


Methods. Patients were selected for treat- 
ment with DBI° from one of the following 
four groups: 

Group 1 consisted of 12 patients with es- 
tablished labile diabetes subject to frequent 
insulin reactions and frequent episodes of 
acidosis with subsequent poor control. 

Group 2 contained 8 patients whose dia- 
betes had its onset following pancreatectomy 
(4 patients ) or acute intermittent pancrea- 
titis (4 patients) none of whom had a family 
history of diabetes. 

Group 3 contained 10 patients whose daily 
insulin dosage was well established at 50 or 
more units, most of whom had experienced 
difficulty in achieving adequate control. The 
average daily insulin dosage was 63.8 units, 
with a range of from 50 to 105 units per day. 

Two patients with stable diabetes were 
selected because of their failure to respond to 
tolbutamide. In addition, 2 patients in group 
3 had shown a similar lack of response to 
tolbutamide. Those selected had been hos- 
pitalized for a variety of reasons, the majority 
for treatment of conditions directly related 
to diabetes mellitus. All patients remained 


*DBI for this study was furnished by the US. Vitamin and Pharmaceutical Corporation, 


New York, New York. 


(105/187) 
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hospitalized during the initial period of DBI 
administration usually for 8 to 10 weeks until 
its success or failure could be established, 
except for one patient who had his entire 
course of DBI as an outpatient. 

Each patient had a thorough history and 
physical examination and all patients were 
maintained on a constant diabetic diet before 
and during treatment. At least 3 control de- 
terminations of fasting blood sugar and 24- 
hour urine sugar as well as control values 
tor creatinine, alkaline phosphatase, Brom- 
sulphalein retention, direct and indirect. bili- 
rubin, cephalin flocculation, thymol turbidity, 
complete blood count and urinalysis were ob- 
tained prior to initiation of DBI therapy. 


TABLE 1.—PREVIOUS LIN DOSAGE 
IN 32 PATIENTS 


Insulin Dosage 


No. of Pts 


0 to 24 units 5 
25 to 49 units 9 
50 to 75 units 13 
Over 75 units 5 


TABLE 2.—THE RESPONSE OF 32 SELE 
SUCCESSFUL RESPONSE. CLASS IT: 
EFFECTS INTOLERABLE CLASS III: 
OR ACIDOSIS 


Group No. of Patients Class I 


meals. Insulin dosage was decreased an aver- 
age of 10 units on the first day and, if indi- 
cated, by 10 to 15. unit increments there- 
after if control of diabetes appeared adequate 
as DBI dosage was increased. If tolerated 
initially, DBI dosage was increased it 2- to 
1-day ‘intervals, usually by 25 to 75 mg. per 
day until control was achieved without added 
insulin, or until side effects became intol- 
erable. When side effects appeared early, but 
seemed to be transient, or when there ap- 
peared to be a definite Improvement in the 
control of the patient’s diabetes with the com- 
bined use of insulin and DBI, the dosage of 
DBI was lowered from symptomatic levels to 
alleviate apparent side effects. If. after side 
effects appeared, there seemed to be no ad- 
vantage to the patient in the continued use 
of DBI it was discontinued, 


Results. The 32 patients ranged in 
age from 20 to 64 vears, with an av- 
erage age of 41. All but 4 patients were 
male and there were 8 Negro patients. 
Duration of diabetes was from 1 month 


CTED DIABETICS TO DBI CLASS 1: 


HYPOGLYCEMIC EFFECT. BUT SIDE 
DBI FAILURE DUE TO SIDE EFFECTS 


Re sponse to DBI 


Class Il 


Class II] 
1—Labile diabetics 12 3 rf 2 
i—High insulin LO 2 
Tolbutamide failure 4° l 3° 
Total patients 32 12( 384 ) 15( 46% 5( 169 


Following the initiation of therapy, while the 
patients remained hospitalized, daily fasting 
blood sugars and 24-hour urine sugars were 
obtained for 3 to 5 days and 3 times weekly 
thereafter. In addition, weekly determinations 
of serum creatinine, alkaline phosphatase, 
bilirubin, cephalin flocculation. thymol tur- 
bidity, Bromsulphalein _ retention, complete 
blood count and urinalysis were obtained on 
all patients while hospitalized. Following dis- 
charge, those patients being maintained on 
DBI were seen at 2- to 4-week intervals at 
which times fasting blood sugars and 24- 
hour urine sugars were obtained. 

Treatment in most cases Was initiated with 
25 to 50 mg. DBI given three times daily with 


2 of these patients are included in other groups. 


to 24 vears, averaging 6.9 years. Age 
at onset of diabetes ranged from 9 
to 58 vears, with an average of 35.1 
years. There were 7 patients with age 
at onset of diabetes below 20 years 
Previous insulin dosage may be seen 
in Table 1. The range was from 20 to 
105 units per day, the average 52.3. 

Patients were classified as to re 
sponse to DBI in the following man 
ner (Table 2): 

cLass 1. These patients could be 
maintained at or below previous blood 
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sugar and 24-hour urine sugar levels 
on DBI alone, without insulin, and 
with transient or nonexistent side 
effects. Three patients with labile dia- 
betes who could not tolerate a dosage 
of DBI great enough to eliminate in- 
sulin altogether were judged success- 
ful trials on smaller doses of DBI plus 
less than 50% of their previous insulin 
requirement. These patients achieved a 
significant improvement in their con- 
trol as judged by elimination of fre- 
quent insulin reactions and periods of 
acidosis. Twelve of the 32 patients, or 
38% gave this response. 

cLass ut. In this group DBI was found 

produce a significant hypoglycemic 
effect in that insulin dosage could be 
reduced 50° or more, but further in- 
crease in DBI was prohibited by the 
appearance of side effects. Since there 
Was no apparent advantage to these 
patients in taking both DBI and _ in- 
sulin, they were classified as unsuccess- 
ful trials from the standpoint of clinical 
usefulness of the drug. Fifteen patients, 
or 46% were included in this response 
group. 

cLaAss ut. This group includes those 
DBI failures in whom the development 
of acidosis on large doses (at least 300 
mg. daily) or of severe side effects 
on smaller doses prevented adminis- 
tration of sufficient DBI to produce an 
antidiabetic effect as measured by sig- 
nificant reduction in insulin require- 
ment. Five patients, or 16%, fell into 
this group. 

_ The dosage range of DBI was from 
5 to 300 mg. daily. No patient in this 
series could tolerate, if required, more 
than 300 mg. daily. The range of DBI 
losage responsible for class I or II 
effects ( produc tion of hypoglycemic ef- 
fect) was 75 to 300 mg. per day, with 
in average of 225. The patients in class 
' who have been successfully treated 
‘ave remained continuously on DBI for 
» to 12 months at this time. 


No significant correlation could be 
made between response to DBI and 
duration of diabetes, age at onset, or 
race. The results suggested, however, 
that patients whose previous insulin 
dosage was below 50 units per day had 

higher percentage of successful re- 
sponses (7 out of 14) than those whose 
insulin dosage had been more than 50 
units daily (5 out of 18). 

The presence of any symptom or sign 
unknown previously in the patient or 
possibly attributable to the administra- 
tion of DBI was recorded by daily ob- 
servations by the ward physici: in and 
the authors. All complaints by the pa- 
tient which could not be attributed to 
previously known or coexistent condi- 
tions, or apparent aggravation of these 
were listed as possible side effects. 

The side effects noted may be gen- 
rally classified as mild or severe. 

Mild symptoms of anorexia, nausea, 
weakness, or drowsiness of transient 
nature lasting 1 to 4 days, usually oc- 
curring within the first 4 days of treat- 
ment, and disappearing spontaneously, 
were described by several patients. 

Severe symptoms of anorexia, nausea, 
lassitude, weakness, drowsiness, vomit- 
ing and heartburn necessitated discon- 
tinuation of DBI in 17 of the 20 pa- 
tients with class II or IIT response. In 
addition one patient developed a gen- 
eralized urticarial eruption after 14 
days of DBI treatment which disap- 
peared rapidly upon withdrawal of the 
drug. One patient with substantiated 
rotic heart disease com- 
plained of increased angina pectoris 
after 12 days of DBI, and one com- 
plained of the onset of symptoms of 
angina pectoris (not confirmed by elec- 
trocardiographic changes ) after 4 
months of successful DBI treatment. 

Four patients while on DBI and in- 
sulin complained of a single episode of 
“hypoglycemia, verified by true blood 
sugar levels of 34, 38, 40, and 47 mg. 
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per 100 ml. No hypoglycemic reactions 
were observed or reported in patients 
maintained on DBI alone. It is signifi- 
cant that only 3 of 32 patients had no 
complaints at any time which could be 
attributed to the use of DBI. These 
results are summarized in Tables 3 and 
4. All side effects were rapidly reversed 
upon discontinuation or decrease in 
dosage of DBI. There were no instances 
of bone marrow depression or signifi- 
cant impairment of those renal or 
hepatic functions measured. 


TABLE 3.—SEVERITY OF SIDE EFFECTS 
IN 32 PATIENTS 
Side Effects No. of Pts. 
None 
Mild 10 
Moderate 12 
Severe 7 
TABLE 4.—A NUMERICAL 
FOLLOWING 
Patients 
Symptoms No. g 
Anorexia 28 85 
Nausea 21 66 
Lassitude 10-3) 
Drowsiness 10 31 
Weakness 6 19 
Headache 5 16 
Vomiting 5 16 


Discussion. The number of patients 
studied in each group does not allow 
the derivation of conclusive formulae 
for the use of DBI. However, several 
clinical observations with relation to 
this group of patients seem of signifi- 
cance. Our experience suggests that 
the usefulness of DBI in therapy of 
diabetes mellitus may lie in the fol- 
lowing applications. 

1. A significant percentage of labile 
diabetics “should be expected to toler- 
ate an effective dose of DBI with con- 
current insulin administration, which 
may provide closer and more stable 
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control of blood sugar for this unfor- 
tunate group. It should be made clear 
that our early objective in therapy was 
to obtain control without insulin, and 
that results indicate that several of our 
labile diabetics classified as Class II 
responses would most likely have been 
able to achieve more stable control if 
smaller DBI and continued 
insulin had been utilized. 

2. A smaller percentage of patients 
requiring very large insulin dosage 
may respond satisfactorily to DBI 
alone, although we have been unable 
to predict these responses on the basis 
of our present observations. 

3. The inherent high incidence of 
side effects with DBI leads us to be- 
lieve that the mild adult dia- 
betes should preterably be controlled 
with insulin or the sulfonylurea group 


doses of 


onset 


SPECIFIC SIDE 
TO 32 PATIENTS 


EFFECTS 


Patients 


Symptoms No q 
Hypoglycemia { 13 
Heartburn 2 6 
Angina Pectoris 2 6 
Diarrhea 2 6 
Myalgia 2 6 
Urticaria 3 


of oral antidiabetic drugs with a neg- 
ligible incidence of side effects ( Heine- 
man et al.*, Colwell et al.'), There may 
be a group of these patients unrespon- 
sive to the sulfonylureas in whom low 
doses of DBI may be effective. 

4. DBI may be of use in the manage- 
ment of diabetics unable to take ie gee 
because of blindness, neurological « 
other physical disability, or because of 
fat atrophy, and who prove unrespon 
sive to other oral antidiabetic drugs. 

It is of considerable interest to note 
that DBI is effective in a number of 
patients the onset of whose diabetes 
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followed pancreatectomy or pancrea- 
titis. However, we cannot state with 
assurance that these patients are totally 
devoid of endogenous insulin. 

The fact that a hypoglycemic effect 
(Class I or IL response) was recorded 
in 27 of these 32 selected patients sug- 
gests that the biguanides may have 
wide applicability in the treatment of 
diabetes if the incidence of side effects 
can be reduced. The very high inci- 
of side effects in this series is 
probably due to the high dosage sched- 
ules used and the attempt to determine 
primarily the extent to which DBI 
could completely replace insulin in 
these types of patients. 

The occurrence of an increase in 
the severity of angina pectoris in a pa- 
tient with known arteriosclerotic heart 
disease in company with the report 
by Lambert® of electrocardiographic 
changes in 2 patients on chronic DBI 
therapy suggests the cautious use of 
DBI in the presence of this condition 
until more clinical and laboratory ex- 
perience is gained. 

The preceding suggestions for the 
clinical application of DBI are pro- 
posed only as a guide for further in- 
vestigative use of this drug. No evi- 
dence is yet available of the long-term 
effects of DBI with regard to late side 
effects, incidence of diabetic compli- 
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cations, or longevity of patients treated 
chronically with the drug. Until these 
questions are answered in a signifi- 
cantly large group of patients, treated 
for a sufficient period of time with 
this interesting agent, our conclusions, 
and those of others, must remain tenta- 
tive. 

Summary. A preliminary report is 
presented dealing with the results of 
oral treatment of selected diabetic pa- 
tients with phenethyldiguanide (DBI). 
Twelve patients with labile diabetes 
were treated, 3 having a successful re- 
sponse to DBI and lowered insulin 
dosage. Four of 8 patients with dia- 
betes secondary to pancreatitis or pan- 
createctomy were controlled on DBI 
alone. Four of 10 patients on high 
insulin dosage (50 to 100 units per 
day) were controlled on DBI alone. 
One of 4 tolbutamide failures was suc- 
cessfully controlled on DBI. A high 
incidence of intolerable side effects 
was noted. 

It is felt that DBI will be less useful 
in the therapy of stable adult diabetes 
because of the frequency of side effects, 
but that its best application may lie 
in the stabilization of labile diabetes, 
the regulation of some patients with 
high insulin requirement and in the 
management of diabetics physically 
unable to give themselves injections. 


Diabetes, 7, 
Metabolism, 5, 972, 1956. 


102, 25, 1958. 
Diabetes, 7, 468, 1958. 
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SUMMARIO IN INTERLINGUA 
Essayos Clinic con Phenethyldiguanido in Patientes Selegite 


Es presentate un reporto preliminari super le uso oral de phenethyldiguanido 
DBI) in le tractamento de selegite patientes diabetic. Dece-duo patientes con 


Clin. Res., 6, 253, 1958. 


liabete labile esseva includite, e 3 de illes habeva bon responsas a DBI, re- 
ultante in reductiones de dosage de insulina. 


In 4 ex 8 patientes con diabete 
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secundari a pancreatitis 0 pancreatectomia, stabilisation esseva effectuate per 
DBI sol. In 4 ex 10 patientes recipiente alte dosages de insulina (inter 50 
e 100 unitates per die), stabilisation esseva effectuate per DBI sol. Un de 
4 patientes in qui tolbutamido habeva essite tentate sin successo, attingeva 
stabilisation per medio de DBI. Un alte incidentia de intolerabile effectos 
lateral esseva notate. 

Es exprimite le opinion que DBI va esser minus utile in le therapia de 
patientes adulte con diabete stabile a causa del frequentia de effectos lateral. 
Su melior application es probabilemente in le stabilisation de diabete labile, 
in le regulation de certe patientes con alte requirimentos de insulina, e in le 
tractamento de diabeticos qui es physicamente incapace de inspicer se_ illes 
mesme. 

SUMMARIO IN INTERLINGUA 
(See page 153 for original article ) 
Respiration a Intermittente Pression Positive 
Un Evalutation de su Uso in Therapia a Aerosol pro Chronic Emphysema 
Pulmonar 

Le uso de apparaturas de respiration a intermittente pression positive de inspir- 
ation (RIPP/I IPPB/I in le texto anglese) como adjuta pro administrar 
aerosol in le tractamento de chronic morbo pulmonar ha attrahite multe protago- 
nistas depost su introduction in 1948. Depost ille tempore, le valor del effectos 
physiologic de RIPP/I ha essite establite plus specificamente in le tractamento 
de acidosis respiratori, in effortios de render le nebulation plus efficace in certe 
patientes, e in le preoccupation con problemas medical e chirurgic de hypo- 
ventilation. Le valor de therapia a aerosol ha essite definitemente confirmate, 
sed le valor supplementari del uso de RIPP/I in le nebulation routinari ha essite 
questionate e, de factor, effectos nocive de illo ha essite reportate in iste situation. 

Esseva studiate le effectos producite in le function ventilatori per broncho- 
dilatatores nebulate sub pression, administrate con e sin RIPP/I, in 29 patientes 
con emphysema pulmonar. Nulle significative differentias in le grado del meliora- 
tion esseva demonstrabile inter le duo methodos. Le option del patientes quanto 
al plus efficace methodo non poteva esser correlationate con mesurationes 
objective. 

In un secunde studio, alterationes del function ventilatori post nebulation a 
pression de un agente fictitie esseva comparate con e sin RIPP/I in 25 patientes 
con emphysema pulmonar. Esseva constatate nulle significative effectos benefic 
0 nocive in le function ventilatori, attribuible al uso de RIPP/I. Alterationes del 
function ventilatori causate per factores psychologic e altere esseva demonstrate 
frequentemente in ambe le studios. 

Le indicationes contra le uso de RIPP/I es pauco numerose.  Illos include 
pneumothorace de data recente, hemorrhagia pulmonar, choc, e—in certe casos— 
reducite reserva cardiovascular. Studios preliminar in nostre laboratorio ha 
revelate in certe patientes un reduction del saturation oxygenic post RIPP/I 
a 

Ab le puncto de vista practic, le characteristicas de automatiso e de intermit- 
tentia del nebulation in RIPP/I, resultante in un economia de O. e de aerosol, 
rende iste apparato extrememente utile. Per le uso de basse pressiones in le 
masca (excepte in casos in que indicationes specific stipula altere requirimentos ) 
e per le uso de Oz, iste apparato se ha provate salve, efficace, e convenibile in le 
therapia routinari a aerosol. Tamen, le necessitate es sublineate de individualisar 
le tractamento ab un caso al altere. 
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IN a comparative study of the effects 
of diuretic agents upon persons free of 
cardiac and renal disease, the degree 
of increase in urine volume induced by 
various potent compounds was found 
to vary widely from subject to sub- 
ject despite precise control of fluid, 
caloric, and electrolyte intake. Attempts 
to correlate these deviations with the 
differences in the weights of the sub- 
jects, fluctuations in emotional state, or 
daily room temperature and humidity 
were unsuccessful. Instead, an inverse 
correlation was found between the vol- 
ume of urine excreted under control or 
“basal” conditions, and that excreted 
in response to diuretic stimulation. 


Method of Study. One hundred essentially 
healthy subjects were hospitalized for study 


on a metabolic ward where scrupulous care 
was accorded food and fluid ingestion and the 
collection of urine specimens. 

During a 5-day-study period, each subject 
consumed a diet which provided 2,000 cal- 
ories daily and contained 3.2 gm. of sodium, 
4.0 gm. of potassium, and 4.0 gm. of chlo- 
ride. The total daily liquid was 3,000 ml. 
On each day, careful observations of liquid 
intake, urine output, room temperature and 
humidity were made. 

On the first day, the serum sodium, potas- 
sium, chloride, and nonprotein nitrogen were 
determined to be within normal limits, and 
the subject was weighed under standard 
conditions, that is, wearing only pajama 
trousers, after voiding, and prior to breakfast 
at 8:00 a.m. 

Each morning thereafter, the weighing was 
repeated and the 24-hour (8:00 a.m. to 8:00 
a.m.) urine collections were gathered for 
measurement of volume, specific gravity, and 
electrolyte content.°® 


°Data concerning the changes in electrolyte excretion in these studies are not included here. 
This information is the subject of another paper now in preparation. 
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The first 2 days of the study period wer 
control days during which the subjects ob- 
served the requirements of the protocol, but 
on which they received neither diuretic nor 
placebo. The agent to be tested was admin- 
istered by a double-blind technique on the 
third and fourth days. On the fifth day, no 
agent was given, but the subjects continued 
to observe the standard regimen. 


Results. The data for one diuretic 
meralluride (Mercuhydrin), 2 ml. 
given intramuscularly are shown in 


The American Journal of the Medical Sciences * 


August, 1959 


CONTROL PERIOD. Each subject was 
then classified as a “high,” “medium,” 
or “low” excretor depending upon the 
volume of urine voided under base line 
conditions on this second control day. 
Those whose urine volumes amounted 
to 75 to 95% of their fluid intake were 
arbitrarily designated as the medium 
group. An output greater than 95% 
placed the subject in the high group; 
less than 75%, in the low. The mean of 


TABLE 1.—TWENTY-FOUR HOUR URINE VOLUME (EXPRESSED AS PERCENT OF 
24-HOUR LIQUID INTAKE) FOR EACH OF 19 SUBJECTS WHO RECEIVED 
MERALLURIDE ON DAY 3 AND DAY 4. NOTE IN THE LAST COLUMN THE 


LARGE VARIATION IN THE RESPONSES OF THE INDIVIDUAL SUBJECTS TO 


THE FIRST DAY OF DIURETIC 

Day 

Subject | 9 ) 
§2 90 9] 

23 53 S3 

3 39 17 93 

11] 116 106 

5 OS 72 Q8 

6 12] 118 LOT 

3 69 79 102 

LO5 113 

9 95 78 98 

10 11] 102 103 
1] 90 90 96 
12 9] SS 93 
13 53 85 117 
14 102 7] LO9 
15 123 112 126 
16 93 QI 9] 
17 12] LO9 109 
18 134 87 105 
19 §2 65 102 
Table 1. The diuretic response ex- 


pressed as percent of change in urine 
output from Day 2 (control) to Day 3 
(treatment) varies all the way from 
a minus 9% to a plus 98%. 

By statistical analysis. of these data, 
it was shown that a significant nega- 
tive or inverse correlation exists be- 
tween the control urine volume on 
Day 2 and the magnitude of diuretic 
response on Day 3 (Fig. 1). 


ADMINISTRATION 


(DAY 3) 


& Change 


f Day 2 to Day 3 
70 75 | 
54 57 
1S 28 9S 
S6 64 
$2 74 36 
11] 83 9g 
63 1S 29 
75 SO 14 
LOO 88 26 
SO 55 ] 
S4 93 7 
56 53 6 
83 68 38 
78 63 54 
83 83 13 
87 72 0 
G4 LOS 0 
65 56 21 
58 65 57 


the urine volumes excreted by all sub- 
jects in each group was calculated for 
each of the 5 days of the study, and the 
results tabulated (Table 2). Linear 
graphs (Fig. 2a, b, c, d) were then 
constructed from this table. 

PLACEBO DATA. Figure 2a is such a 
graph representing the results obtained 
when a placebo was administered on 
the third and fourth days. Note that 
although there was some fluctuation 
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Fig. 1.—A scatter diagram illustrating the negative correlation between the control urine volume 
and the magnitude of response to meralluride. 


TABLE 2.—THE MEAN URINE VOLUME (EXPRESSED AS tl ta «100) FOR 
EACH GROUP, WITH THE SUBJECTS IN EACH GROUP ‘SUBDIVIDED INTO 
HIGH, MEDIUM, OR LOW EXCRETORS ACCORDING TO THE VOLUME OF 
URINE VOIDED UNDER THE BASAL CONDITIONS OF THE SECOND CONTROL 


DAY 
Day 

Subjects Group | 2 3 5 
5 High 98 105 O4 95 92 
24 Medium 84 86 81 81 82 
= 13 Low 64 60 73 65 69 
s 6 High 115 109 111 88 79 
2 8 Medium 8S 86 99 77 69 
s 5 Low 69 67 97 64 51 
= { High 100 101 103 80 79 
= 9 Medium 78 83 106 83 75 
: § Low 63 66 95 77 72 

= 
: 5 High 104 103 114 92 80 
Medinm 8] 86 99 69 
< 4 Low 68 71 91 64 57 
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until stabilization was reached, the 
high, medium, and low excretor groups 
retained their separate identities in a 
remarkably consistent manner through- 
out the study period. The high group 
tended to excrete less urine on the 
first placebo day than on the control 
day; the low group tended to excrete 
more than the control amount. 


lowing the increase of the third day, all 
groups entered a sharp decline, per- 
haps representing a recuperative re- 
placement of water into the depleted 
body stores. 

B. Acetazolamide. The administra- 
tion of acetazolamide ( Diamox), 250 
mg. t.i.d. on the third and fourth days, 
produced the responses noted in Fig. 


PLACEBO ACE TAZOL AMIDE 
120 
— a ‘ 
r 
> \ 2 
/ess thon 75% 
a c 
& 3 4 5 DAYS / 2 3 a 5 
x 
MERALLURIDE MERCAPTOMERIN 
X 
—~o 
| 
40 |} 40 
| | 
b d 
2 3 4 5 DAYS / 2 3 4 5 


Fig. 2—Urine excretion patterns of “high, 


" “medium,” and “low” excretor groups in 


placebo and diuretic studies. 


piurETIC DATA. A. Meralluride. Fig- 
ure 2b illustrates the results when 
meralluride, 1 ml., was administered 
intramuscularly at 8:00 a.m. and 4:00 
p-m. on the third day and at 8:00 a.m. 
on the fourth. Here the inverse rela- 
tionship between the basal volume and 
the magnitude of the diuretic response 
is clearly demonstrated. The group with 
the low initial value had a mean volume 
increase of 34.60%. During the same in- 
terval, the medium group responded 
with a mean increase of 13.13%, and 
the high group with only 1.33%. Fol- 


2c. Results similar to those seen with 
meralluride are noted; the low group 
had a mean gain of 29.12%, and the high 
group, 2.0%. The same withholding ef- 
fect was noted after diuresis. 

C. Mercaptomerin. Mercaptomerin 
(Thiomerin ), 1 ml., given intramuscu- 
larly at 8:00 a.m. and 4:00 p.m. on 
the third day and at 8:00 a.m. on the 
fourth, also produced a similar pattern 
of responses. The low group had a 
mean increase of 19.75%, the medium 
group, 13.44%, and the high group, 
10.80% (Fig. 2d). 
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After noting this pattern of response 
in our current study, the data obtained 
by Clark and Hagans!' in earlier di- 
uretic studies were re-examined and 
found to conform to the same pattern 
when the two similar drug studies 
(Mictine 1.2 gm., Rolicton 1.2 gm.) 
were combined to produce an adequate 
number (22) of observations (Fig. 3). 
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posing the diuretic when the urine 
volume of the control day was very 
high, and conversely reinforcing the 
diuretic when the control volume has 
been low and the body stores of water 
presumably adequate. Certainly the 
observation is of great practical value 
in the study of pharmacodynamic 
agents. If the state of biologic balance 
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Fig. 3.—Diuretic response to Mictine and Rolicton, The agents were administered on the 


ith, 5th, and 6th days after 3 control days. 


Data from the studies of each drug were com- 


bined to prepare this graph. 


THE LAW OF INITIAL VALUES. The bio- 
logic phenomenon observed here was 
designated “The Law of Initial Values” 
by Wilder in 1931°. In the years fol- 
lowing his initial description Wilder 
and other investigators have repeatedly 
observed manifestations of this rule in 
variety of stimulus-response  situa- 
tions®, In the case of the diuretic data 
presented here, it would appear that 
powerful homeostatic forces may be 
tending to maintain fluid balance, op- 


during the control period is not taken 
into account, effects may wrongly be 
attributed to an agent or effects of an 
agent may be obscured or overlooked. 

Most frequently, the responses ob- 
tained in drug evaluations are ex- 
pressed in terms of mean values, but 
unless the means are derived from 


similarly proportioned groups of obser- 
vations with respect to initial values, 
it is evident that they will not be com- 
a disproportionate 


parable. Further, 


— 
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number of subjects in either the 
or low range of the “initial values” will 
distort the interpretation of the true 
potency of a drug, engendering false 
conclusions in the individual 
ment. If, for example, the four “high 
excretor’ subjects in the meralluride 
experiment are eliminated, the mean 


high 


ri- 


increase in urine volume rises from 
16% to 24% and conversely, if the 
higher are allowed to remain and the 
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A promising was offered 

a monograph by Lacey in 1956?. The 
use of the nos of co-variance has 
also been recommendd by Snedecor* 
and by Rao*. 

The following technique has been 
found satisfactory in this situation, and 
may have general applicability. 

CORRECTION FOR THE LAW OF INITIAL 
VALUES. Examination of the data ob- 
tained in the 42 placebo tests disclosed 


Effects of Subject Distribution on Diuretic Response 
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Fig. 4—Removing the 
the “ 


“low excretor” 
high excretor 


“low excretors” are removed, the mean 
increase declines to 8% (Fig. 4). Paral- 
lel alterations of mean diuretic effect 
occur if the acetazolamide or mercapto 
merin data are similarly treated. 

As it often is not feasible to obtain 
ideal distributions of subjects in various 
treatment groups, some _ statistic: al 
method which will compe nsate for the 
effect of initial values is desirable. In 
his original paper, Wilder presented no 
procedure of this sort for managing 
the influence of the initial values effect. 


group lowers the mean response by 
group increases the mean response by 50%. 


50%. Removal of 


a significant positive correlation be 
tween the volume of urine excreted on 
Day 2 and Day 3 (Fig. 5). Those sub 
jects having small control volumes on 
Day 2 tended to have small volumes on 
Day those with large Day 2 vol 
umes tended to have large volumes 01) 
Day 3 when the placebo was admit 

istered. 

In Fig. 6 these same Day 2 urin 
volumes have been arranged in order 
of ascending magnitude and their co: 
responding Day 3 volumes plotte 
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URINE EXCRETION ON DAY 2 (% of Intoke/ 


Fig. 5.—Correlation of urine volumes between Day 2 and Day 3 in the placebo study, 
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fg. 6.—The observed and predicted Day 3 urine volumes pees against their corresponding 
Diy 2 volumes in the placebo study. These predicted values plotted along the dotted line 
“epresent a continuous mean of the peaks and valleys of the observed Day 3 urine volumes. 
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From the regression equation, 
a + bx a pre dicted Day 3 volume was 
calculated from each of the Day 2 vol- 
umes, and these are shown along the 
dotted line. This represents in effect 
a continuous calculated mean based 
upon the actually observed Day 3 vol- 
umes. This regression equation was 
then applied to the data obtained from 
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volume and that increase which would 
be expected on Day 3 even if no di- 
uretic had been given. This portion of 
the increase should probably not then 
be included as diuretic effect, and in- 
stead, only the difference between the 
actually observed Day 3 volume and the 
predicte d Day 3 volume should be 
counted. On the other hand, the pre- 
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Fig. 7.—Correction of the “Initial Value” 


effect in the meralluride study. 


Subjects 


Data derived from 


regression analysis of the pli icebo study were applied to the me ralluride group to provide the 


predicted Day 3 


3 responses sliown along the dotted line. Here a - 


38.95 and b = 0.517. y is 


the predicted Day 3 value and x is the initial (Day 2) value. Note that using the differences 


between the observed and predicted Day 3 volumes provides a much more 


regular patter 


than does using the observed Day 3 minus Day 2 differences. 


the groups receiving the diuretic 
agents, and from each Day 2 control 
volume, a Day 3 volume was calcu- 
lated which would then represent the 
volume of urine expected had that sub- 
ject not received a diuretic drug. 

An example using the meralluride 
data is illustrated in Fig. 7. In the case 
of the first 5 subjects, there is a meas- 
urable difference between the Day 2 


dicted Day 3 response for subjects 

through 18 is less than their Day 

volumes, and subtraction of the pre 
dicted from the observed Day 3 vo! 
umes yield greater differences than 
does subtracting the Day 2 from the 
observed Day 3 volumes. Utilization 
of this procedure then, produced 

greater similarity in the responses 
throughout the entire spectrum of co! 


tre 
vo 
eX) 
D: 
tal 
res 
tat 
on 
bo 
bei 
Da 
lur 
inc 
\ vol 
a 
usl 
diggs ser 
In 
Corl 
obs 
um 
tes! 
bet 
} 
3. ] 
4. § 
5. 
per 
cor 
dim 
: 
. de 
no 
$3 


Mock et al.: VARIABILITY OF DIURETIC RESPONSE 119/201 


trol volumes. The t-test for paired con- 
trols may then be applied, using the 
volumes observed on Day 3 minus the 
expected Day 3, rather than observed 
Day 3 minus observed Day 2. This 
takes into account a correction with 
respect to the initial value of each sub- 
ject and permits a more valid interpre- 
tation of the response observed. When 
one performs such a test on the place- 
bo data, of course, the t value is small 
and indicates no significant difference 
between the observed and the expected 
Day 3 values. In the case of meral- 
luride, a t value of 4.992 was obtained, 
indicating a significant increase in urine 
volume on Day 3 (p<.001). This was 


a larger t value than that obtained : 


using “obse ‘rved Day 3 values minus ob- 
served Day 2 values (here: t = 3.651). 
In some instances the t-test for paired 
controls using the differences between 
observed Day 2 and Day 3 urine vol- 
umes led to an insignificant t value. Re- 
testing these data using the differences 
between the observed Day 3 and pre- 


dicted Day 3 urine volumes led to a 
significant t value, thus revealing the 
pharmacodynamic effect of the diuretic 
which had been masked by the usual 
statistical analysis. 

Conclusions. The response to diuretic 
stimulation of the healthy human kid- 
ney is influenced by the basal level of 
activity in that organ. An inverse cor- 
relation has been found to exist be- 
tween the volume of urine excreted 
under basal conditions and the ampli- 
tude of water diuresis following the 
administration of a diuretic agent. 

The use of data obtained in placebo 
tests provides a technique whereby it 
is possible to calculate the volume of 
urine to be expected following a con- 
trol period, if no diuretic was adminis- 
tered, and thereby to differentiate a 
response to an effective stimulus. Cor- 
recting for the initial values effect in 
this manner permits the recognition of 
pharmacodynamic activity which might 
otherwise be masked. 
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SUMMARIO IN INTERLINGUA 
Le Stato del Organismo Como Factor de Influentia Super le Variabilitate 
del Responsa Diuretic 


Un Nota Super le Lege del Valores Initial 


Le responsa a un stimulation diuretic de normal renes human es influentiate 
per le nivello basal del activitate in ille organo. Esseva trovate que un 
correlation inverse existe inter (1) le volumine de urina excernite sub conditiones 
basal e (2) le amplitude del diurese de aqua post le administration de un agente 


diuretic. 


Le uso de datos obtenite per medio de tests con placebos provide un technica 
qve rende possibile calcular le volumine de urina a expectar post un periodo 
de controlo si nulle diuretico es administrate e assi differentiar le responsa 
e\ocate per un stimulo efficace. Iste maniera de introducer correctiones pro le 
efecto del valores initial permitte le recognition de activitate pharmacody- 
he nic que alteremente remanerea forsan mascate. 
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whi 
THE question asked in this study ready have made recommendations tact 
was: Does the administration of an regarding antibiotic usage that are the 
antibiotic to a patient cause a change based on the assumed influences ot | 
in the antibiotic sensitivity of staphy- antibiotic usage on antibiotic resistance vin 
lococci that are infecting that patient? of bacteria, but it is our feeling that beet 
Data were obtained by comparing the these influences should be further no | 
antibiotic sensitivities of st: iphylococci® scrutinized before their existence can re 
that were isolated from patients before be fully accepted. 7 < 
CTV 
and after they were given the anti- Materials and Methods. Fifty patients in ond 
biotics to determine what changes in whom coagulase-positive staphylococei wer the 
sensitivity had occurred. Mi iny reports isolated before and after treatment with anti case 
, biotics were studied. Their diagnoses wer cult 
cite instances in which increased drug 
about equally divided between chronic ba antil 
resistance occurred after antimicrobial 
teremias, chronic osteomvelitis, and wound in form 
therapy, but we found few reports that — fections, and no differences in results wer ship: 
detailed the number of instances in found in any one of these groups. The sensi cult 
tivities to antibiotics of the “before and after” figur 
which repeat cultures have shown the 1] 
same or decreased resistance after the “ins Were Cetermined’ by thi tube diluti = 
method for determining bacterial sensitivity 
administration of an antibiotic (Ander- antibiotics (Waisbren. Carr and Dui diffe 
son, Howard and Rammelkamp*, nette!S). The differences between the two stapl 
Findlay and Johnson®, Haight and cultures in regard to the sensitivity to ant ote 
Fink: ind!°). No atte mpt will be made biotics were noted and an atte mpt was mac eryth 
to correlate these differences with antibiotics tetra 
to review the general literature on that were given to the patient. All chang nitro 
changes the antibiotic sensitivity of | were noted since the data were analyzed o rh 
bacteria. as it has been done elsewhere lectively. Thus the variation due to the met biotic 
(Chain, Florey and Jennings’, Fin- od was taken into account without the loss was 
“i ¢ of the chance to pick up subtle differences n { 
land’). Instead, articles will be re- hat micht have shown up if in each cas on 
reterred to in the presentation of our the second culture would have been just will ] 
results that are pertinent to these re- one tube more resistant. 
sults. An attempt also was made to determine it Re 
fewer changes in antibiotic resistances Tht 
The necessity for the foregoing study curred when more than one antibiotic w is CULT 
might be questioned by those who al- given at the same time. WER 
*All staphylococci referred to this paper were Staphylococcus pyogenes var. aur us Wiel 
and were coagulase positive. be'o 


(120/202) 


- 
oes 
~ Ys 
| 
| 


Waisbren and Strelitzer: 


Several difficulties are inherent in this 
method of study and they should be pointed 
out before the results are presented. The first 
is that there is no definite proof that a second 
culture of staphylococci isolated in the pa- 
tient was in any way derived from the first 
culture. It may always have been re-infec- 
tion. This difficulty was not met fully but in 
the 14 cases when just staphylococci isolated 
from the blood were compared, there was no 
essential difference in data. In these 
we felt it less likely that re-infection was a 
contributing factor. The second difficulty was 
that in cases the antibiotic that 
siven may never have made contact with the 
staphylococci that subseque ntly iso- 
lated. The experience with streptomycin 
which will be presented first, we feel, offers 


cases 


some was 


some evidence that in most cases some con- 
tact between the administered antibiotic and 
the staphylococci was made, 

The total dosage of antibiotics used in each 
case was noted and these ranged from the 
dose to what might have 
been considered massive dosages. However, 


usual therapeutic 


no correlations were apparent between dos- 
ages and changes in resistance. Similarly, the 
lengths of time between the two cultures and 
between stopping the antibiotic and the sec- 
ond culture noted. The time between 
the two cultures was, in the majority of the 
cases, less than one month and the second 
was usually within a month after the 
antibiotic had been given. No conclusive in- 
formation was obtained regarding relation- 
ships between dosages and times between 
cultures, so these complicated and confusing 
detailed in this presen- 


wert 


culture 


figures will not be 
tation, 

The data to be presented concern the 
differences between antibiotic sensitivities of 
staphylococci isolated before and after the 
administration of penicillin, chloramphenicol, 
erythromycin, streptomycin, neomycin, OXY- 
tetracycline,  chlortetracycline, novobiocin, 
nitrofurantoin and carbomycin. 

The number of times combinations of anti- 
biotics were used to which the initial culture 
was sensitive was noted to see whether or 
not these combinations prevented increases 
in antibiotic resistance and these results also 
will be presented, 

Results. 1. THE DIFFERENCES BETWEEN 
THE SENSITIVITIES TO ANTIBIOTICS OF 50 
CLUTURES BEFORE AND AFTER ANTIBIOTICS 
W RE useD. There were 152 instances 
wien determinations were available 
be‘ore and after one of eight antibi- 
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otics was administered. Thus, an av- 
erage of three antibiotics had been 
given to each patient. In 53 of the 152 
instances there was no change in the 
sensitivity of the second culture to the 
antibiotic that had been given. In 42 
of the 152 instances, the second culture 
was more sensitive, and in 57 cases 
the second culture was more resistant 
to an antibiotic that had been given 
(Fig. 1). These figures, and even a 
casual perusal of Fig. 1 discourage a 
statement regarding a general effect of 
the administration of antibiotics on 
antibiotic sensitivity of staphylococci. 

As a control, the sensitivities of the 
staphylococci to antibiotics the patient 
did not receive were studied. Unre- 
lated antibiotics were chosen in each 
case so that the data on only 127 usages 
were available. For instance, when the 
patient received penicillin, differences 
in resistance to chloramphenicol were 
noted. The unrelated antibiotics used 
as controls were as follows: tetracycline 
control for streptomycin, chlortetracy- 
cline control for erythromycin, and 
chloramphenicol control for erythro- 
mycin. 

In 32 of 127 instances no change in 
sensitivity was noted. In 40 cases the 
second culture was more sensitive to 
the control antibiotic and in 55 cases 
the second culture was more resistant 
to the control antibiotic (Fig. 1). In 
Table 1 the figures for changes with 
all the antibiotics and their controls 
are reduced to percentages and it is 
interesting to note that almost as many 
strains became more resistant to anti- 
biotics that the patients did not receive 
as to antibiotics that they did receive, 
and that the differences were not sig- 
nificant (Table 1) (P-Value>.05). 

2. RESULTS WITH EACH ANTIBIOTIC. 
Data in regard to each antibiotic were 
separated into instances in which the 
initial culture was clinically suscep- 
tible to the antibiotic and those in 
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NO. OF CASES 
40 
3 
= ANTIBIOTICS USED 
30 + CONTROL 
23 F 
20 F 
6 
10 \ 
x / 

OF 

1 4 4 4 4 

10 5 0 s) 10 


NO. OF DILUTIONS DIFFERENCE BETWEEN Ist&2nd CULTURES 


Fig. 1—The numbers of strains of staphylococci that became more sensitive to, more resistant 

to, or stayed stationary in their sensitivity to antibiotics administered to patients who harbored 

them. The horizontal axis to the right of “O” represent the number of dilutions more resistant 

the second culture was, and the horizantal axis to the left of “O” represents the number of 
dilutions more sensitive the second culture was. 


TABLE 1.—COMPARISON BETWEEN PERCENTAGES OF STRAINS THAT BECAME MORE 
RESISTANT TO ANTIBIOTICS THE PATIENTS RECEIVED WITH THOSE THAT BECAME 


RESISTANT TO ANTIBIOTICS THAT WERE NOT GIVEN.* 


Antibiotics Patients 
Did Receive 


Control Antibiotics 
Patients Did Not Receive 


*Analysis by the Chi square 


No Change 
34 


25 


More Resistant 
38 


33 


More Sensitive 
28 


32 


method showed no significant differences. 
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which the initial culture was resistant 
to the antibiotic (Table 2). Figures 
for clinical sensitivity that had been 
based on our previous experiences 
were arbitrarily used (Waisbren'’),. 
This was done because, from a clinical 
standpoint we were most interested in 
what happens when a patient is given 
an antibiotic to which his infecting 
sti iphylococci are Clinically sensitive. 
Therefore, in the discussion of each 
antibiotic, the results with initially 
sensitive bacteria will be emphasied. 

Streptomycin. The results with strep- 
tomycin are exactly what should be 
expecte d, since soon after streptomy- 
cin was discovered, rapid increases in 
resistance to it in patients who were 
treated were noted (Finland et al.*) 
(Table 2). As mentioned before, how- 
ever, the fact that in all 5 cases in 
which the initial culture was sensitive 
the second culture was markedly more 
resistant tends to validate our data by 
showing that in this group of patients 
the drugs usually made contact with 
the sti iphylococei. The rapid mutation 
rate in regard to streptomycin §resis- 
tance is apparently a relatively unique 
phe nomenon that expl: tins the mechan- 
ism by which rapid changes in 
to streptomycin occur 
. However, antibiotics that 
are even as gowe ‘ly related to strepto- 
mycin as is neomycin do not have this 
rapid mutation rate in regard to anti- 
biotic resistance, so generalizations 
based on this apparently very special 
case are not justified (Waisbren and 
Spink!” ) 

Penicillin. In 8 out of 9 cases in which 
the initial culture of staphylococcus 
Was sensitive to penicillin, the second 
culture was more resistant to penicillin 


( Demerec® 


therapy with this antibiotic 
(lable 2). In these cases, there re- 


mins the question as to whites or 


ANTIBIOTIC SENSITIVITIES OF STAPHYLOCOCCI 


123/205 


not re-infection occurred in every Case. 
Four of the 9 strains were from blood 
cultures and in these re-infection of 
course must be considered less likely. 
Four of these paired cultures were 
phage-typed® and in no case was the 
phage-type the same in the before and 
after culture. Unfortunately, none of 
the paired cultures that were typed 
were both from the blood. In _ these 
cases, then, an original mixed culture 
or a re-infection might be considered 
the most likely explanation for the 
change in penicillin sensitivity. 
Changes from penicillin sensitivity to 
penicillin resistance to staphylococci 
after treatment with penicillin had 
been reported many times in the lit- 
erature (Anderson, Howard and 
Rammelkamp*, Rammelkamp — and 
Maxon", Spink, Hall and Ferris’). 
These publications, however, did not 
detail the number of instances in which 
repeat cultures still were sensitive to 
penicillin, so no strict comparisons of 
data can be made. The role of penicil- 
linase in regard to penicillin resistance 
has been the subject of much discus- 
sion. It has been emphasized that, 
vitro, no demonstration of how penicil- 
lin sensitive, non-penicillinase produc- 
ing organisms might become penicillin 
resistant and penicillinase producing 
has as yet been demonstrated (Barber*). 
The studies of Szybalski'® have shown 
that in a large number of non-penicil- 
linase producing organisms, a few 
penicillinase producers are often pres- 
ent. This may explain how our findings 
came about since the penicillin pro- 
ducers might have emerged when the 
sensitive organisms were killed by the 
penicillin. Spink, Hall and Ferris™ have 
shown that exposure to penicillin will 
increase penicillinase production and 
this, of course, may explain the phe- 
nomenon that was observed. We con- 


Through the courtesy of Dr. Marie Koch, Veterans Administration Hospital, Wood, 
W> consin. 
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TABLE 2.—SUMMARY OF DATA REGARDING THE SENSITIVITIES OF STAPHYL 


Total number of times 


sensitivity determinations 
where available before & 
after the antibiotic was given 


Antibiotic 


Streptomycin 20 
Oxytetracycline 9 
Chlortetracycline 9 
Chloramphenicol $2 
Erythromycin 21 
Penicillin 39 
Neomycin 14 
Novobiocin Ss 
Carbomycin 6 
Nitrofurantoin 4 
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Changes in the group of cultures as a 
whole. Number of times a culture showed 


No change More sensitive More resistant 


6 7(5,1,1,5,1,3, 40, 
2 3(1,6,6 $(1,2,4,2 
l $(4,5,1,8 $(2,3,1,4) 
14 9(1,1,6,6, 1,5, 9(3,2,3,1,2,4, 
2,4,1 1,3,} 
9(1,2,1,2,9 11(8,10,8,4,5,6, 
1,7,9,4,2 
11 13(7.6.3. 1.8.8. 18(2,1,6,6,9, 
$,4,4,1,2,5, 10.3,6,5,5, 
5.4.10 5,1,4 
9(2,2,1,3,1,3 
2.3.1 
1(2 2(4,1 
2 1(2 $(1,1,1 
8 1(2 0 


*The numbers in the parentheses show the number of tube dilutions difference between the first 


and second culture in all columns 


The number of cases in which the organism changed from clinically sensitive to clinically resistant 


by our arbitrary standards’ are in the starred parentheses, i.e. | 


staphylococci sensitive clinically 

» penicillin that are inhibited by a 
el an as high as 3 pg. per ‘mi. 
This figure has been derived from study 
of staphylococcic bacteremias (Abboud 
and Waisbren'). Some cases that re- 
spond to penicillin, therefore, must be 
penicillinase producers and it might 
be that in some of the cases that we 
have reported the initial strains were 
weak penicillinase producers whose 
ability to produce this important en- 
zyme was stimulated by the exposure 
to the drug (Bondi and Dietz*). 

In summary then, the experience 
with penicillin shows that in 8 out of 
9 cases in which repeat cultures were 
obtained in which the initial culture 
was sensitive to penicillin, a second 


culture taken after this drug was given 
revealed the organism to be more re 
sistant. These data suggest the follow 
ing possibilities: (1) The original 
fecting culture may have been a weak 
penicillinase producer that was stim 
ulated to increase its production of this 
enzyme by exposure to penicillin 
(Spink, Hall and Ferris’), (2) Ther 
may have been a few 
producers in the original cultures that 
were “selected out” by penicillin the 
apy (Szybalski'®), (3) That re-infec- 
tion occurred in every case, or (4) That 
the original non-penicillinase produces 
in some way change their characteris- 
tics to produce this enzyme. The la+t 
possibility is thought to be most u 
likely, due to the inability of inves'i- 
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SENSITIVITIES OF STAPHYLOCOCCI 


OCOCCL ISOLATED BEFORE AND AFTER PATIENTS WERE GIVEN ANTIBLOTIC 


Changes among the cultures that were initially 
sensitive to the antibiotic 


Vo No change More sensitive More resistant 


00 
(5)* 
0 0 »(7,2,8,7,7) 
(1)* 
l 1(1) 1(1) 
(1)* 
> l +) 2(3,3) 
(3)* 
25 11 5(1,1,1,6,1) 9(3,2,3,1,2,4, 
1,3,1) 
(4)* 
18 l 1,21 98, 10,8,4,5, 
6.1.7.9) 
($)* 
9 
10,3,6) 
(1)* 
14 1(4) 9(2,2,1,3,1,3, 
2,3,1) 
(2)* 
6 i 0 2(4,1) 
(O) 
t 2 0 2(1,1) 
1(2 0 


Starred numbers in the parentheses show number of strains that changed from clinically sensitive 


to clinically resistant or vice versa. 


gators to demonstrate this phenomenon 
in vitro ( Barber"). 

Erythromycin. In 13 cases in which 
erythromycin was used, an_ initially 
sensitive strain was isolated, and in 
9 of these cases the post therapy cul- 
ture showed increased resistance. This 
would appear to confirm numerous ar- 
ticles that suggest increased resistance 
to erythromycin during therapy is not 
uncommon (Haight and Finland", 
lartin et al.’*). Neither mutation nor 
the production of an inhibitor have 
heen indicted as the in vitro cause of 
the erythromycin resistance. During 
the course of this study, staphylococci 
i: our hospital became more resistant 

erythromycin so re-infection with 
ganisms of increasing resistance was 


Changes among the cultures that were initially 
resistant to the antibiotic 


No. No change More sensitive More resistant 


(2)* 
15 6 7(5,1,1,5,3,2) 2(3,1) 
(0) 
6 1 2(6.6) $(2,4,2) 
(1)* 
6 1(1) 3(5,1,3) 2(1,4) 
7 3 #(8,2,4,1) 0 
(2)* 
2(2,9) 2(4,2) 
(9)* 
0 10 15(7.6,3,1,8,8,  5(5,5,5,1,1) 
$,4,4,1,2,5, 
5.4.10) 
0 
(1)* 
2 1 1(2) 0 
(0) 
2 0 1(2) 1(1) 
0 


not unlikely (Waisbren'?). However, 
until more information regarding the 
specific modes of staphylococcic resis- 
tance to erythromycin is available, it 
is idle to speculate on the whys and 
wherefores of these data. 
Chloramphenicol. Nine of 25 cases, 
in which the staphylococci were ini- 
tially sensitive, showed increasing 
chloramphenicol resistance on the re- 
peat culture. Although these numbers 
are too small for generalization, they 
are in line with previous experiences 
that show staphylococci to be relatively 
more stable in regard to chlorampheni- 
col resistance than with erythromycin 
resistance (Waisbren" ). 
Neomycin. Nine out of 14 cultures 
initially sensitive to the neomycin were 
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more resistant after therapy with this 
drug. Only one of these 9 strains be- 
came resistant to greater than 3 yg. 
per ml. of neomycin, a level which in 
our studies denotes clinical resistance 
(Waisbren and Spink'®). This is con- 
sistent with previous experience that 
showed staphylococci to be almost uni- 
formly sensitive to this antibiotic 
(Waisbren" ). 

Experiences with strains initially 
sensitive to the other agents were too 
limited even to attempt generalizations 
but they are recorded in detail in 
Table 2 and are included in our com- 
posite figures (Fig. 1). 

THE INFLUENCE OF COMBINED ANTI- 
BIOTICS ON CHANGES IN RESISTANCE. This 
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rather limited data is that there does 
not appear to be an a priori relation- 
ship between the administration of 
antibiotics to patients and the subse- 
quent isolation of staphylococci resis- 
tant to antibiotics from these patients 
This was somewhat surprising to us 
because we had turned to the individ- 
ual patient as the possible ecologic 
niche in which resistant organisms 
could be selected out and established 
when we were unable to relate anti- 
biotic usage within a_ hospital to 
changes in antibiotic sensitivities in 
that hospital (Waisbren" ). 

Our data may seem, at first glance, 
to be contrary to studies that showed 
a direct relationship between hospital 


TABLE 38.—THE EFFECT OF COMBINING ANTIBIOTICS ON THE SUBSEQUENT 


DEVELOPMENT OF 


Number of cases in 
which the first culture 
was sensitive to a single 


Number of times the 
repeat culture was resis- 


administered antibiotic. tant to that antibiotic. 


17 5 (29%) 


was studied by comparing the cases 
in which the initial culture was sensi- 
tive to an antibiotic and in which this 
single antibiotic was given, with the 
cases in which the initial culture was 
sensitive to two antibiotics that were 
given. Seventeen of the former in- 
stances were found and the repeat cul- 
tures were resistant in 5 of them, 
whereas 27 of the latter instances were 
found and in 14 of these cases there 
was increased resistance to one or the 
other, or both the administered anti- 
biotics. Thus, the combination of anti- 
biotics was not shown to pre- 
vent increases in antibiotic resistance 
(Table 3) 


Discussion. Perhaps the most im- 


portant point emphasized by these 


RESISTANT STRAINS 


Number of times the 
repeat culture was resis- 


Number of cases in 
which the first culture 


was sensitive to two tant to one or both of the 


administered antibiotics. administered antibiotics 


2 


7 14 (52%) 


8 times to one of the 
antibiotics 6 times to 
both of the antibiotics 


usage and ‘the antibiotic sensitivity of 
staphylococci isolated from hospit: il 
carriers, but it must be emphasized 
that our strains were isolated from pa- 
tients with infections, and there is some 
doubt that the casual hospital carrier 
has the same type of staphylococci as 
those that cause serious staphylococcic 
infections of the type from which our 
strains were isolated (Lepper et al." 
Sylvester and Grundy") 

An alternate explanation to antibiotic 
usage as a cause of increasing resis 
tance to antibiotics of the staphylococ- 
cus is that in order for the staphylo 
coccus to have achieved its ubiquitous 
position in the world of bacteria, i! 
must have a tremendous capability of 

variation and through the years mus‘ 
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be constantly undergoing changes in 
its biochemical nature. If this is so, 
drugs that are selected on the basis of 
a particular biochemical characteristic 
of staphylococci will eventually always 
become obsolete because the biochem- 
ical characteristic will in the future 
inevitably change because of the nat- 
ural variability of the staphylococcus 
spe cies. This simple explanation which 
is independent of the factor of anti- 
biotic usage seems to us to be a reason- 
able one and one that should act as a 
constant stimulus for the development 
of new drugs for the treatment of 
staphylococcic infections. 

Summary and Conclusions. One 
hundred fifty-two instances in which 
bacterial sensitivity tests were avail- 
able before and after antibiotics were 
given to patients were studied. In 53 
cases the sensitivity to staphylococci 
remained the same to the antibiotic 
that was administered. In 57 cases the 
second culture was more resistant and 
in 42 cases it was more sensitive. 
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In 17 cases in whom a single anti- 
biotic was given, 5 instances of in- 
creased resistance were found and in 
27 cases where two antibiotics were 
given simultaneously (to both of which 
the initial culture was sensitive) 14 
instances of increased resistance were 
observed. Thus, combinations of anti- 
biotics did not appear to affect the 
subsequent development of the resis- 
tance. 

Our conclusion is that our data sup- 
port the concept that the administra- 
tion of an antibiotic to a patient does 
not greatly influence the antibiotic 
sensitivity of staphy lococci that are in- 
fecting that patient. Therefore, subtle 
infeouces other than antibiotic usage 
must be sought to explain the chang- 
ing resistances of staphylococci to 
antibiotics. Furthermore, our data do 
not show that the giving of combina- 
tions of antibiotics prevents increases 
in antibiotic resistance of staphylococci 
isolated from infections. 


Antibiotics Annual, 1958-1959. New York: Medical 


Arch. Surg., 49, 245, 1944. 


1959. 
Proc. Soc. Exper. Biol. & Med., 60, 55, 1945. 


In Florey, H. W., et al., Antibiotics. 


1111-1136, 1949. 
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SUMMARIO IN INTERLINGUA 


Le Sensibilitate A Antibioticos In Staphylococcos Isolate Ab Le Mesme Patientes 
Ante E Post Lor Tractamento Con Antibioticos 


Esseva studiate 152 casos in que tests de sensibilitate bacterial ante e post le 
administration de antibioticos al patientes esseva disponibile. In 53 casos le 
sensibilitate del staphylococcos con respecto al antibiotico administrate remaneva 
le mesme. In 57 casos le secunde cultura esseva plus resistente, e in 42 illo 
esseva plus sensibile. 

In un gruppo de 17 casos in que un sol antibiotico esseva administrate, 5 casos 
de augmento del resistentia esseva trovate, e in un gruppo de 27 casos in que 
duo antibioticos esseva administrate simultaneemente (ambes con sensibilitate 
bacterial in le cultura initial), 14 casos de augmento del resistentia esseva 
observate. Assi, combinationes de antibioticos non pareva afficer le subsequente 
disveloppamento de resistentia. 

Nostre conclusion es que le datos trovate supporta le notion que le administra- 
tion de antibioticos non exerce un grande influentia super le sensibilitate del 
staphylococcos que ha inficite patientes particular. Ergo, subtile influentias 
altere que le uso de antibioticos debe esser cercate pro explicar le alterate 
resistentia de staphylococcos contra le varie antibioticos. In plus, nostre datos 
non indica que le administration de combinationes de antibioticos preveni le 
augmento del resistentia contra le antibioticos in le staphylococcos isolate ab 
patientes inficite. 
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MEASUREMENT OF RETINAL ARTERIAL PRESSURE 
By Henry P. WacENER, M.D. 


SEVERAL 


years ago, Keith and I'* 
noted that, though the type of sphyg- 
momanometer now in use was invented 
by Riva-Rocci in 1896, it was not un- 
til after 1910 that sphygmomanometers 
were very generally used by practicing 
physicians. It was about this same time 
that interest was aroused in devising 
methods for measuring the pressure in 
the arteries of the retina. Elschnig** 
stated, in 1911, that it was unfortunate 
that as yet there was no apparatus 
available for checking the blood pres- 
sure in the central artery of the retina. 
However, in that year, Rubino'* 
stated that Bajardi'’ had constructed 
in 1905 a mercury manometer type of 
apparatus by means of which he had 
estimated the normal retinal arterial 
pressure to be 49 to 59 mm. Hg dia- 
stolic and 58 to 67 mm. Hg systolic. 
Rubino!®* himself used for his studies 
of the retinal arterial pressure a Bloch- 
Verdin'™'* type of sphygmomanometer 
modified by Cheron® as well as the 
Bajardi’® apparatus. 

Thomson Henderson*®® had devised 


in 1914 a modified Geneva lens meas- 
ure by means of which he estimated 
that the retinal arterial diastolic pres- 
sure varied between 15 and 25 mm. Hg 
above the intraocular tension. How- 
ever, it was not until after Bailliart® 
presented his ophthalmodynamometer 
in 1917 that clinical study of retinal 
arterial pressure really beg gan. Bail- 
liart® stated that Deyl** had written in 
1912 that a physician accustomed to 
the use of the ophthalmoscope could 
learn quite quickly to determine the 
degree of pressure necessary to make 
a normal arterial pulsation appear but 
that he had not been able to construct 
an apparatus to measure this pressure. 
Bailliart’ wrote that he himself had 
commenced work on his dynamometer 
in 1909. As noted by Koch®**, varied 
models — of ophthalmodynamometers 
have been introduced by Baurmann™, 
Uyemura and Suganuma"*, Spinelli??*, 
Sobanski!®, Kukan™, Keil®*, Linksz®! 
and Gutmann", However, the Bailliart 
instrument has remained the most pop- 
ular, although Van Allen and Blodi'** 
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used Miiller’s'’? dynamometer in their 
studies. 

There has always been considerable 
disagreement as to the actual height 
of the retinal arterial pressure in nor- 
mal individuals. In 1917, Bailliart® 
using a Bloch-Verdin-Cheron sphyg- 
momanometer gave the figures 67 mm. 
Hg diastolic and 98 mm. Hg systolic; 
but, later that same vear, using a more 
sensitive modification of the Bloch- 
Verdin instrument which he had de- 
signed himself, he* obtained the values 
to which he has adhered, with only 
a slight variation, ever since, 25 to 35 
gm. diastolic and 35 to 80 gm. systolic. 
In 1937, he*® gave the figures, 35 mm. 
Hg diastolic and 70 to 80 mm. Hg 
systolic. He estimated that, normally, 
the retinal arterial diastolic pressure 
would be 45% of the brachial diastolic 
pressure. Magitot and Bailliart’* as- 
sumed that the dynamometer meas- 
ured the pressure in the branches of 
the central artery of the retina. The 
ophthalmody namometer was calibrated 
in grams but the directly read figures 
were converted into mm. Hg by ref- 
erence to a_ scale constructed by 
Magitot and Baillart** to take into ac- 
count varying initial intraocular ten- 
sions. Most recent observers in the 
United States record only the direct 
readings in grams. 

The figures obtained by Bailliart®* 
for the retinal arterial pressure prob- 
ably are lower than the actus al pressure 
in these vessels. Prie stley Smith' in 
1918, on theoretic grounds, estimated 
the mean entrance pressure in the cen- 
tral retinal artery to be 90 to 100 mm. 
Hg. Again, in 1923, he"'* stated that the 
arterial entrance pressure into the eye 

-annot be measured with precision but 


is estimated to be 40 to 50 mm. Hg 
diastolic and 70 to 90 systolic. Duke- 


Elder**, in 1926, called attention to the 
fact that the readings obtained by pres- 
sure on the eye, as in Bailliart’s meth- 
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od, indicate the lateral pressure in the 
ophthalmic artery and not in the 
branches of the central retinal artery 
as claimed by Bailliart®. By manome tric 
methods, Duke-Elder* obtained the 
following pressures in the cat: mean 
pressures, in the carotid 104 mm. Hg, 
in the ophthalmic artery 99.5 and in 
the retinal arteries 77.5; systolic pres- 
sures, in the ophthalmic arte ry 119 and 
in the retinal arteries 80 mm. Hg; dia- 
stolic pressures, in the ophthalmic 
artery 80 mm. Hg and in the retinal 
arteries 65. Duke-Elder* stated: “It 
would appear, therefore, that the tech- 
nique elaborated by Bailliart® is a 
fallacious method of estimating the lat- 
eral pressure in the ophthalmic artery; 
and that, whatever clinical value its re- 
sults may be interpreted to have if 
considered in this light, merely as 
figures with a comparative and no 
absolute significance, they can give no 
indication whatever of the pressure in 
the branches of the retinal artery, nor 
of the relation between the blood pres- 
sures in the eye and the intraocular 
pressure.” 

Adler' agrees with these statements 
by Duke-Elder*. He states that, as 
pressure on the globe increases venous 
pressure through obstructing flow of 
blood from the eye and this spreads 
back into the arterial side of the circu- 
lation, the pressure builds up to the 
level of that in the main feeding artery, 
the ophthalmic. He concludes: “On 
theoretic grounds, therefore, the meth- 
od is not measuring the pressure in the 
central artery of the retina, but the 
level of pressure somewhere between 
this artery and the ophthalmic artery 
depe nding on how rapidly the measure- 
ments are taken. . . . The method may 
have value in affording comparative 
figures, but it cannot yield exact values 
on which calculations can be based for 
physiological purposes, such as determi- 
nations of the pressure available for 
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the formation of aqueous humor.” In 
the United States at present, the 
ophthalmodynamometer is used largely 
for comparing the retinal arterial 
pressure in the two eyes or for 
comparing the retinal arterial pres- 
sure in the same eye before and 
after surgical procedures on the caro- 
tid arteries in the neck. It is universally 
accepted that the dynamometer meas- 
ures the pressure in the ophthalmic 
artery and hence indirectly the pres- 
sure in the other intracranial branches 
of the internal ‘carotid artery. 

Koch*™® wrote, “The values for the 
normal retinal diastolic blood pressure 
obtained through more than two dec- 
ades of investigation with the ophthal- 
modynamometer of  Bailliart, range 
from a low of 18 to a high of 72 mm. 
Hg, and there is some overlapping with 
the values for the retinal systolic pres- 
sure, since the range for the latter 
is 36 to 130 mm. Hg.” Koch’s*® own 
values for the diastolic pressure ranged 
from 20 to 41 mm. Hg, Luo and 
Ch’en’s™' 32 to 50, Crevasse**? and his 
co-workers 30 to 45. The variable fig- 
ures obtained by different observers 
have cast doubt on the accuracy of the 
dynamometric method. The difference 
in the lower limits of the diastolic pres- 
sure set by individual investigators may 
depend on whether the examiner re- 
cords the diastolic pressure at the first 
visible pulsation or whether he waits 
for total diastolic collapse (maximal 
collapsing pulse). According to Fried- 
enwald®?, Fritz®* considers the interval 
between these two points to be a meas- 
ure of the rigidity of the vessel wall. 

Streiff and Bischler'*® conducted a 
study of the accuracy of the ophthalmo- 
dynamometric method. In 800 meas- 
urements made by the same observer 
in 200 normal individuals, the maxi- 
mum error was 4.05 gm. and the mean 
error, 1.35.gm. in the diastolic pressure 
ind 7.08 gm. maximum and 2.36 gm. 


mean error in the systolic pressure. 
The maximum error in the values ob- 
tained by two observers in the same 
normals was 7.35 gm. in the diastolic 
and 13.4 gm. in the systolic pressures, 
and the mean error was 2.45 gm. in 
the diastolic and 4.48 in the systolic 
pressure. Wood and Toole’ summed 
up the situation pretty well when they 
said that for various reasons it was 
highly unlikely that, by dynamometry, 
one could arrive at a figure for pres- 
sure in the central artery of the retina 
that would have any absolute value. 
They added: “We feel it is neither de- 
sirable nor profitable, therefore, to con- 
vert the units, nor do we routinely ex- 
press them as grams. They are, simply, 
arbitrary units of extraocular pressure, 
varying in significance from individual 
to individual but strictly comparable 
between the two eyes of any one indi- 
vidual. For the same reasons, there is 
no sharp limit of so-called normal 
values. Most systolic pressures will fall 
between 60 and 130, the diastolics be- 
tween 20 and 70, but values beyond 
these limits are not abnormal per se.” 
It should be noted that the retinal arte- 
rial pressures are higher if taken with 
the patient lying down than they are 
in the same patient sitting up. Perry 
and Rose’? stated that the sitting pres- 
sures in their cases averaged 5 mm. Hg 
lower than the supine. — 

Magitot*? wrote in 1922 that it was 
only the comparison between the local 
retinal and the general systemic blood 
pressure that was of clinical value. 
Such comparison would aid in the de- 
tection of increased intracranial pres- 
sure and of retinal angiosclerosis. Bas- 
ing his opinions on Bailliart’s* work, 
Lebensohn™ stated that hypertension 
in the retinal vessels might be present 
without any visible changes in their 
walls, and that it might account for 
sudden attacks of visual obscuration in 
apparently healthy persons. It usually 
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went along with systemic hyperten- 
sion, but it might be disproportionately 
elevated as in retinitis of pregnancy or 
in albuminuric retinitis, or it might 
precede any other eye findings. He 
noted that “With increased pressure in 
the cerebrospinal + fluid, the retinal 
blood pressure is frequently elevated, 
often without the systemic pressure 
being changed.” 

RETINAL ARTERIAL PRESSURE IN SYS- 
TEMIC HYPERTENSION. In 1941, Koch*® 
wrote: “Bailliart®, his co-workers and 
his followers expressed the opinion 
that ophthalmodynamometric studies 
almost invariably are of great clinical 
importance as a diagnostic aid in the 
clinical differentiation of types of dif- 
fuse vascular disease with hyperten- 
sion. These investigators claimed that 
it is entirely possible to detect early 
pathologic elevations of the systemic 
blood pressure, to determine the sever- 
ity or stage of established hypertension 
and even to recognize the latent, or 
“prehypertensive,” phase. They stated 
the belief that use of the ophthalmo- 
dynamometer by adequately trained 
persons is a more refined diagnostic 
procedure than use of the ophthal- 
moscope by such persons. . . . Since 
1924, when Bailliart, Magniel and 
Saragea*® concluded from their dyna- 
mometric findings in 22 cases of hyper- 
tension that elevated, abnormal, rela- 
tively disproportionate values probably 
are found consistently in cases of path- 
ologic elevation of the systemic blood 
pressure, numerous similar contribu- 
tions have been made. The retinal dia- 
stolic blood pressure in a series of cases 
studied by Bailliart, Magniel and 
Saragea® ranged from 20 to 120 mm. 
of mercury, while the systemic dias- 
tolic pressure varied from 50 to 180 
mm. The percentage ratios ranged 
from 33 to 96.” 

Koch®® studied the caliber of the 
retinal arterioles and the retinal arterial 


diastolic pressures in normals, in  pa- 
tients with chronic glomerulonephritis, 
and in individuals with elevated blood 
pressure classified into four groups ac- 
cording to the method of Keith, 
Wagener and Barker®. He found that 
there were definite successive increases 
in the height of the retinal and brachial 
diastolic blood pressures as the hyper- 
tensive disease became progressively 
more severe, and that the percentage 
ratio of the retinal to the brachial dias- 
tolic blood pressure also increased pro- 
gressively. He stated, “Thus, it was 
found in general that the percentage 
ratio for the retinal to the brachial 
blood pressure for all the normal per- 
sons, the persons who had chronic 
glomerulonephritis and the majority of 
those in hypertension groups 1 and 2, 
on the basis of individual values, was 
55 or less. Conversely, as the hyper- 
tensive disease increased in severity, 
the number of patients who had a 
ratio of 55% or more progressively in- 
creased; on this basis, ry the patients 
in hypertension group 4 exhibited an 
abnormally high ratio. “ae values 
might be thought to indicate that 
ophthalmodynamometric readings in 
themselves would be sufficient basis for 
the classification of elevated blood 
pressure with reference to th severity 
of the hypertensive disease.” [lowever, 
Koch® concluded that a classification 
of hypertension on this basis probably 
was not only impractical but impossible 
because, while there is a progressive 
increase in the retino-humeral 
ratio as the hypertension becomes more 
severe, if the range of the ratios in 
each group is considered, there is con- 
siderable overlapping. He wrote, “Re- 
lations between the caliber of the 
retinal arterioles and the retinal and 
brachial diastolic pressure are not suffi- 
ciently consistent in individual cases to 
warrant the use of these values in the 
clinical classification of patients who 
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have diffuse arteriolar disease with hy- 
pertension,” and Koch's’ final conclu- 
sion in 1945, after an extensive review 
of the literature and a re-evaluation of 
his own studies, was that it was wiser 
to depend on ophthalmoscopic than on 
dynamometric findings for estimating 
the severity of the hypertensive disease 
in any given individual. 

It is quite generally agreed in this 
country that studies of the retinal arte- 
rial pressure are of little value in the 
management of patients with systemic 
hypertension. Perry and Rose'”? felt, 
for instance, that the progressively in- 
creasing ratio of retinal to brachial 
diastolic pressure noted in cases of 
hypertension is of no real significance 
because the absolute difference in milli- 
meters of mercury between brachial 
and retinal arterial pressures is similar 
in both the normotensive and the hy- 
pertensive groups. Foreign observers, 
however, continue to emphasize the im- 
portance of ophthalmodynamometric 
measurements in patients with cardio- 
vascular renal disease. For example, 
Suganuma'*> stated in 1937 that, in 
certain cases of toxemia of pregnancy, 
the pressure in the central artery of 
the retina rises disproportion: itely to 
the systemic blood pressure. In 1951, 
De Laet, Hubinont and Blackman* 
noted that a solitary increase in retinal 
arterial pressure is associated with an 
abnormal gain in weight as an indica- 
tion of threatened preeclampsia, and 
that the retino-humeral ratio rises in 
most cases of preeclampsia, although, 
for some unknown reason, in some pre- 
eclamptics it falls. And, in 1958, Lijo 
Pavia‘ called attention to the impor- 
tance of studying the retinal arterial 
pressure in pregnant women in whom 
preeclampsia is suspected. Ardouin, 
loulouse and Dubois* stated that, in 
women with hypertensive toxemia of 
pregnancy,’ systematic repetition of 
omparison of the retinal and humeral 


diastolic pressures will provide exact 
information on the evolution of the 
toxemia, a basis for accurate maternal 
and fetal prognosis and, after delivery, 
indication of the subsidence or persis- 
tence of the angiospastic process. 

At the 1950 International Ophthal- 
mological Congress, both Schiff-Wer- 
theimer''® and Dubois-Poulsen and 
Miller‘? supported the thesis that 
changes in the retino-humeral ratio 
give an earlier indication of the onset 
of the malignant phase of hypertension 
than do ophthalmoscopic changes. In 
1955, Miller and Audoueineix®?  ex- 
pressed the same opinion. They said 
that the diagnosis was indicated at 
the same time by ophthalmoscopic and 
dynamometric findings in 63% of 154 
malignant hypertensives, in 58% of 40 
pote tially malignant hypertensives and 
in 38% of 13 glomerulone »phritics; it was 
suggested earlier by the ophthalmo- 
scopic findings in 3% of the malignant 
hypertensive, in 2% of the pote ntially 
malignant hypertensives and in 7% of 
the glomerulonephritics; it was suggest- 
ed earlier by the dynamometric findings 
in 34% of the malignant hypertensives, 
in 40% of the potentially malignant hy- 
pertensives and in 55% of the glo- 
merulonephritics. Schiff-Wertheimer''® 
noted also that measurement of the 
retinal arterial pressure may help to 
distinguish between hypertonic and 
organic changes in the walls of the 
retinal arterioles. She thought that 
relative retinal hypotension indicated 
a loss of retinal arteriolar tone and 
might indicate the onset of retinopathy 
or the imminence of cerebral complica- 
tions. Bailliart’ himself, as recently as 
1957, concurred with the opinions ex- 
pressed by Schiff-Wertheimer'’’. 

Hollenhorst®! noted that Soto!*!, in 
discussing the importance of ophthal- 
modynamometry in the study of hyper- 
tension, called attention once again to 
the increased retino-humeral ratio in 
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patients with hypertension. Bonac- 
corsi?’ found that the difference be- 


tween the minimal and the maximal 
pulsation of the retinal arteries as ob- 
served = ing dynamometry (the index 
of Fritz?) was increased in all of 7 
patients am arteriosclerosis, in all 
8 patients with renal disease and hy- 
pertension and in 8 of 15 patients with 
essential hypertension as an indication 
of changes in the arterial walls. Zahn". 
as noted by Hollenhorst®', included 
measurements of the retinal arterial 
and venous pressures in the evaluation 
of pharmacologic tests on his hyper- 
tensive patients. Matsui*® observed 
that a correlation between renal blood 
flow and retinal blood pressure is pres- 
ent in renal but not in essential hyper- 
tension. Such drugs as reserpine and 
l-hydrazinophthalazine lower systemic 
and retinal blood pressures and in- 
crease renal blood flow, but overdosage 
may decrease the renal blood flow. 
Several observers have studied the 
effect of anti-hypertensive measures on 
the retinal arterial pressure. Schiff- 
Wertheimer'® stated that sympathec- 
tomy for hypertension did not alter the 
abnormal retino-humeral ratio. Miller 
and Audoueineix®? studied the effect 
of hypotensive drugs on the retinal 
arterial pressure in 31 cases of hyper- 
tension. There was a significant drop 
in systemic blood pressure in 23 cases; 
the retino-humeral ratio became lower 
or normal in 16 but remained high in 
7. There was a slight drop in systemic 
blood pressure in the other 8 cases; 
the retino-humeral ratio was lowered 
1 but remained high in 7. Stankovic 
and Plavsic'** studied the systemic and 
retinal blood pressures in the reclining, 
sitting and standing positions after the 
administration of ganglion-blocking 
drugs to patients with hypertension. 
While the systemic pressure always fell, 
the retinal arterial pressure fell very 
little and only in the standing position. 
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Miller®! confirmed these findings, but 
von Bahr’ stated that, in his experience, 
the retinal arterial pressure fell pro- 
portionately to the systemic blood pres- 
sure after g: anglion- blocking drugs in 
both the reclining and the standing 
positions. 

RETINAL ARTERIAL HYPOTENSION AND 
optic ATROPHY. According to Koch", 

Lauber? and Sobanski!?° each thought 
: at the systemic blood pressure was 
abnormally low in patients with pro- 
gressive tabetic optic atrophy, that the 
retinal arterial diastolic pressure was 
correspondingly low and that the optic 
atrophy was caused by local circula- 
tory failure. According to Constantine?’, 
Lauber™® and Sobanski!2" believed that 
the lowest level of retinal arterial dias- 
tolic pressure must be at least 14 to 
20 mm. Hg higher than the highest 
normal level of intraocular tension to 
maintain adequate capillary circulation 
in the retina and optic nerve. Con- 
stantine?® was not able to confirm the 
findings of Lauber*? and Sobanski'”°. 
She?® stated: “The final and funda- 
mental point in the theory of Lauber” 
and Sobanski'”’ is that the primary 
optic atrophy is dependent upon a low 
difference between the retinal dias- 
tolic pressure and the intraocular ten- 
sion. The evidence in this study is 
directly to the contrary. The mean dif- 
ferential in the normal individuals was 
29 mm.; in syphilitics without optic 


atrophy, it was 34 mm. and in 
syphilitics with optic atrophy, 36 
mm., the highest figure’ of 


Furthermore, the patients with central 
nervous system syphilis who had a 
tryparsamide reaction with involve- 
ment of the optic nerves showed a 
normal differential between the retinal 
diastolic pressure and the intraocular 
pressure. Retinal arterial hypotension 
is present and helpful in the diagnosis 
of cases of postural hypotension, aortic 
arch syndrome and pulseless disease. 
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RETINAL ARTERIAL HYPERTENSION AND 
INCREASED INTRACRANIAL PRuSSURE. 
Magitot*? had stated in that, if 
the systemic blood pressure is normal, 
an increase of the diastolic retino- 
brachial ratio above the normal 0.45 
indicates an increase in the cerebro- 
spinal fluid pressure even if papil- 
ledema is not present. In 1928, Berens, 
Smith and Cornwall'® stated that they 
had been able to confirm Magitot’s*? 
observations. They® wrote: “In general 
it may be said, from the experimental 
and clinical data which we have been 
able to obtain by the use of Bailliart’s 
ophthalmodynamometer, that in the 
absence of papilledema, disease of the 
retinal arteries and general arterial hy- 
pertension, a diastolic blood pressure 
in the central artery of the retina 
greater by 10 to 15 mm. of mercury 
than one-half the brachial diastolic 
pressure, when the patient is sitting or 
standing, strongly suggests increased 
pressure in the cerebral arteries, the 
result of increased intracranial pres- 
sure. The exact mechanism which pro- 
duces this phenomenon, however, is not 
definitely determined. . . . When papil- 
ledema is established, the observations 
on the retinal blood pressure may be 
so misleading as to indicate a low intra- 
cranial pressure in certain cases when 
the intracranial pressure actually is 
high. An explanation is not offered for 
this phenomenon.” Hartman*® stated in 
1949 that the retinal arterial pressure 
rises in the presence of increased intra- 
cranial pressure before the onset of 
papilledema and drops when _papil- 
ledema appears. 

Luo and Ch’en™ stated in 1939, 
“Probably the most important practical 
application of ophthalmodynamometry 
is the estimation of the intracranial 
pressure by determining retinal vascu- 
lar pressures. When the intracranial 
pressure is’ raised experimentally or by 
disease, the retinal vascular pressure 
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becomes also’ elevated.” However, 
de Morsier, Monnier and Streiff*® did 
not agree entirely with these state- 
ments. They found that intracranial 
tumors were associated more often with 
normal or low than with high retinal 
arterial pressures. The concluded that, 
in a_ patient with signs of cerebral 
disturbance but no papilledema, the 
presence of retinal arterial hypotension, 
far from ruling out a brain tumor, 
should on the contrary make it more 
probable. Baurmann'® concluded that 
the retinal arterial pressure was influ- 
enced by the intracranial pressure only 
as a_ part of the systemic pressure. 
Koch” stated that several observers 
had examined relatively small groups 
of patients and concluded that so-called 
solitary or cephalic arterial hyperten- 
sion is present in a rather large number 
of diseases, both systemic and _ local, 
which affect intracranial and intraoc- 
ular pressure relationships. Gutmann** 
for example, was able to demonstrate 
that abnormally high systolic retinal 
arterial pressures were present in asso- 
ciation with allergies, both clinical and 
experimentally induced. And W eigelin 
and his co-authors'*® stated that 
ophthalmodynamometric measurements 
were valuable in the study of headaches 
of undetermined origin. He found that 
61.5% of 215 patients showed evidence 
of a disturbance of intracranial circu- 
lation and that his tests could differen- 
tiate between vasospastic and vaso- 
dilating disturbances. Treatment with 
the appropriate drugs resulted in more 
nearly normal response to the tests. 
The dy namometer did not help, how- 
ever, in differentiating post-traumatic 
from idiopathic epilepsy. 

According to an abstract in Oph- 
thalmic Literature, Bachstez‘ stated 
in 1954, “The failure of different 
methods, many sources of error, form- 
ulation of various relations between 


retinal and brachial blood pressure, 
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and the lack of pathognomonic find- 
ings together with the differences of 
opinion are confusing and discourag- 
ing. After thirty vears of work no 
safe basis for a clinical evaluation 
of ophthalmodynamometry could be 
found.” Certainly in the light of the 
recent studies of the retinal arterial 
pressures obstructive lesions of the 
internal carotid arteries, this evalua- 
tion will have to be revised. 

RETINAL ARTERIAL PRESSURES IN IN- 
TERNAL CAROTID OccCLUSIONS. The influ- 
ence of occlusion of the cervical in- 
ternal carotid artery on the retinal 
circulation has been recognized for 
many years. Elschnig*® stated, in 1893, 
that slow and gradual closure of the 
ophthalmic, internal carotid or com- 
mon carotid artery is without effect 
on the circulation in the vessels of the 
orbit or retina. 
of these arteries can cause momentary 
changes in the circulation of the retina 
which will result in transitory disturb- 
ance of vision; but no anatomic lesion 
will follow as the free communication 
between the branches of the ophthalmic 
and the external carotid arteries of both 
sides provides an immediate or rapid 
return of normal blood volume, blood 
pressure and rapidity of circulation. If, 
after thrombosis of the carotid artery, 
severe ischemic appearances are ob- 
served in the retina, it is probable that 
an embolus from the thrombus has 
been the cause of the severe retinal 
involvement. He‘? added, in 1911, that. 
after ligation of the carotid artery, 
the pressure difference between the 
diastolic and the systolic retinal arte- 
rial pressure is reduced but that other- 
wise the circulation is essentially not 
changed. He did not have an appi aratus 
with which to check the blood pres- 
sure, but he noted that there was no 
change in the caliber of the retinal 
arteries or veins and that the pulsation 
in the retinal vessels during finger 
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pressure on the eye seeme -d to be nor- 
mal. Rubino the earliest 
users of an ophthalmodynamometer, 
studied in rabbits the effect on the 
pressure in the centri al artery of the 
retina and in the peripheral portion of 
the carotid of occlusion of one carotid 
arterv and also the effect of closure of 
one jugular vein. 

The rarity of 
diagnosis of thrombosis of the 
carotid artery was made clinically be- 
fore the advent of cerebral 
raphy, probably accounts for the pau- 
city of reports on retinal arterial pres- 
sure measurements in these early cases. 
However, Laignier*® did report, in 
1935, 3 cases of unequal retinal arterial 
diastolic pressures in the two eyes. In 
one of these cases, an aplasia ‘of the 
carotid artery was found on the side 
of the eve with the lower retinal arte- 
rial pressure. In the other cases, there 
was considerable difference between 
the pressures in the two carotids. In 
1936, Baurmann!® studied the effects of 
carotid compression on the retinal arte- 
rial pressure as determined by dyna- 
mometery. He observed that compres- 
sion of the homolateral carotid artery 
caused a definite drop in the retinal 
arterial seiion more in the systolic 
than in the diastolic. He thought that 
a drop of more than 10 mm. Hg in the 
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diastolic pressure indicated that it 
would not be safe to ligate the artery. 
Baurmann'® observed also that com- 


the contralateral carotid 
arterv caused a rise in both the svstolic 


pression of 


and the diastolic retinal arterial pres- 
sures, the amount of the rise furnishing 
an indication of the efficiency 
lateral circulation through the 
of Willis. 

The reports by Sjéqvist''® and by 
Moniz, Lima and de Lacerda®’ that 
occlusion or thrombosis of the cervical 
internal carotid could be demonstrated 
by angiography aroused interest in the 


of col- 
circle 


ia 
= 
1, 


Progress of Medical Science: 137/219 


antemortem diagnosis of these lesions 
which had been found previously as a 
rule only at necropsy. However, these 
demonstrations were not followed im- 
mediately by attempts to apply the 
technique ot ophthalmodynamometry 
to the diagnosis of carotid occlusions. 
Bailliart’ did mention in 1938 that, in 
some cases of hypertension the retinal 
arterial pressure might be elevated in 
one eve and normal or low in the 
other. This he regarded as a valuable 
sign of obliteration at the origin of 
the ophthalmic artery, in the central 
artery of the. retina before its passage 
through the sclera or of the internal 
carotid artery. But it remained for 
Krayenbuhl and Weber™ to include 
actual dynamometric measurements in 
case reports of internal carotid throm- 
bosis. In 1944, these authors reported 
their observations in 17 patients who 
had thrombosis of an internal carotid 
artery; they had measured the retinal 
arterial diastolic pressure in 3 cases 
and found it to be the same in each 
eve. However, Krayenbihl"! added 
several more cases in 1945 and found in 
one of them that the retinal arterial 
pressures, especially the systolic, were 
considerably lower than normal in the 
eye on the side of the involved carotid. 
\lso in 1944, Trotot'** reported a case 
of thrombosis of the left internal caro- 
tid confirmed at necropsy; the retinal 
arterial diastolic pressure was 35 to 
10 mm. He lower in the left than in 
the right eye. For the next several 
vears, scattered case reports appeared 
in the European literature confirming 
the observation that the retinal arterial 
pressure was lowered in the eye ipsi- 
lateral to an occluded internal caro- 
tid artery. Radovici and Lasco' re- 
ported 2 cases, Schiff-Wertheimer'” 


1 and Weigelin and his associates!*® 6; 


the value of ophthalmodynamometry 
in the diagnosis of carotid thrombosis 
was pointed out by Bronner and 


Lobstein2*. Barré and his co-workers! 
had found equal pressures in the two 
eyes in one case, but the thrombosis of 
the carotid had occurred 12 years be- 
fore. In 1946 and again in 1950, 
Milletti®** listed the features of his 
so-called tonometric retinal syndrome 
which he considered to be pathogno- 
monic of unilateral internal carotid oc- 
clusion, lower systolic arterial pressure 
in the ipsilateral eye even if the dias- 
tolic pressure is the same in each eye; 
the arterial pressure is not altered in 
either eye by compression of the pre- 
sumed occluded carotid; the arterial 
pressure is lowered in both eyes, but 
to a greater degree in the contralateral 
eye, by compression of the presumably 
normal carotid. These are accepted to- 
day as the characteristic signs of caro- 
tid occlusion, but many observers hesi- 
tate to compress the normal carotid be- 
cause of the danger of producing focal 
cerebral ischemic lesions. 

The first report in this country on 
the application of ophthalmodynamo- 
metry to the study of carotid artery oc- 
clusions appears to have been made by 
Drew and Petrohelos in 19514. De 
Jong** called attention to Milletti’s™ 
findings in 1949, but Sugar, Webster 
and Gurdji: in!2° did not mention dyna- 
mometry in 1950. Johnson ‘and 
Walker**, in 1951, also called attention 
to Milletti’s**** studies and stated that 
the retinal arterial pressure had been 
measured in 7 of the 107 cases of caro- 
tid thrombosis that they had collected 
from the literature; the pressure was 
lower in the ipsilateral eye in 2 of the 
6 cases in which the eyes were com- 
pared. They did not mention using the 
method in any of their own 6 cases. 
Drew and Petrohelos*® studied the ef- 
fect of interruption of the superior 
cervical sympathetic chain in 2 pa- 
tients with spontaneous thrombosis of 
the internal carotid artery. The retinal 
arterial pressure was lower on the af- 
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fected side in both cases but rose sig- 
nificantly after the interruption of the 
sympathetics. Also in 1951, Denny- 
Brown®* noted in a case of chronic 
carotid occlusion a definite difference 
in the amount of finger pressure re- 
quired in the two eves to cause the 
arteries of the disk and retina to puls: ite 
and blanch. But Fisher*® stated in 1952 
that careful measurement of the retinal 
arterial pressure had not been made 
in his cases and that it had been diffi- 
cult to decide from rough estimates by 
finger pressure whether the arterial 
pressures were significantly altered. 
Ophthalmodynamometry was not men- 
tioned in 1952 by either Poppen and 
Baird!®* or Schneider and Lemmen"!, 
and Walsh and Smith'*® -stated that 
they had not had any experience with 
the method. In 1953, Drew and 
Petrohelost! again called attention to 
the value of dynamometry in the diag- 
nosis of carotid artery occlusion and 
to its reliability if the findings are 
typical. They reporte od the atypical 
finding of a systolic pressure too high 
to be measured in the eye contralateral 
to the lesion, which proved to be a 
glioblastoma multiforme of the frontal 
and parietal lobes. Later the same year, 
Thomas and Petrohelos'* described in 
some detail their findings in 5 cases 
of proven carotid artery thrombosis and 
3 of carotid ligation. In 7 of the 8 cases, 
the retinal arterial pressure was found 
to be significantly lower on the side of 
the occlusion. In one of the cases of 
carotid thrombosis, the retinal arterial 
pressure was lower in the contralateral 
eye; but, in this case, the brachial 
artery pressure was also lower on that 
side. These observers found that the 
difference between the pressures in 
the two eyes of 50 normal controls 
ranged from 0 to 15.4% for the diastolic 
and from 0 to 12.6% for the systolic 
pressure. In the cases of carotid occlu- 
sion, the difference in pressures was 
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ranging from 0 to 77.5% 
and from 
systolic. These 
‘indicate that 
the drop in pressure was gre ater in 
the diastolic and not in the systolic as 


much higher, 
for the diastolic pressure 
2.2% to 56.9% for the 


figures would seem to 


Milletti®** believed. Thomas and 
Petrohelos'** suggested that immedi- 
ate ligation of the carotid is safe if 


it lowers the ipsilateral retinal arterial 
pressure less than 20%; if tentative liga- 
tion lowers the pressure between 20% 
and 50%, gradual occlusion will be safe, 
but, if it lowers the pressure more 
than 50%, ligation will not be tolerated. 
The authors'** concluded that, “The 
finding of equal retinal artery pressures 
does not exclude impairment of the 
internal carotid blood flow, but, if 
other reasons for inequality are ex- 
cluded, unilateral lowering of | the 
retinal artery pressure is strongly 
gestive evidence of interference 
internal carotid blood flow. 

The articles by Drew and Petro- 
helos*®#! and Thomas and Petrohelos'** 
undoubtedly stimulated the interest of 
American neurosurgeons, neurologists 
and ophthalmologists in ophthalmo- 
dynamometry. Svien and Karavitis'*! 
reported, in 1954, a case of spontaneous 
thrombosis of the right internal carotid 
artery in which the retinal arterial pres- 
sure, both systolic and diastolic, was 
definitely lower in the right than in the 
left eye. They commented that they had 
not had sufficient opportunity as vet to 
determine whether ophthalmodynamo- 
metry would prove to be of v: alue in 
the diagnosis of such cases. Chambers”* 
and Ochs, Sensenbach and Madison"! 
and Shapiro and Peyton''* writing in 
1954 did not mention retinal arterial 
pressure. And Fisher®*® wrote: “The 
clinical diagnosis of carotid obstruction 
is often an uncertain one. Carotid 
arteriography is not justifiable except as 
part of a research project, so that pal- 
pation of the carotid vessels is the only 
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clinical measure available at present. 
. Comparison of the pressure in the 
conteal artery (of the retina) on each 
side by manual methods has not been 
of help personally, and there is need 
for a carefully controlle d study of such 
pressures by instrumental means.” Re- 
ports of such studies commenced to 
appear in the literature after 1955. 
rHE SYMPTOMATOLOGY OF THROMBO- 
SIS OF THE INTERNAL CAROTID ‘ARTERY. 
As noted by Van Buskirk'*’, carotid 
artery thrombosis can develop in 3 
distinct patterns: the apoplectic pat- 
tern is followed in from 35% to 70% of 
cases in different series (29% in Shapiro 
and Pe yton 's''5 series); the pattern of 
transient e pisodes, so-called “stutter- 
ing,” in 30% to 40% (59% in Shapiro and 
Peyton's!" series ); and the pattern of 
progressive neurologic deficit, simulat- 
ing brain tumor, in 15% to 25% (12% 
in Shapiro and Peyton’s''* series). The 
symptoms of unilateral carotid occlu- 
sion are listed by King and Lang- 
worthy" as oss of vision in the homo- 
lateral eve due to closure of the oph- 
thalmic arterv with later visible optic 
atrophy, temporal anopsia in the con- 
tralateral eye, contralateral hemiplegia 
and hemianesthesia and, if the left cor- 
tex is involved, aphasia. None of these 
symptoms or findings are pathogno- 
monic of carotid thrombosis, though, as 
Van Buskirk'*® comments, monocular 
blindness with contralateral hemiplegia 
is almost diagnostic in itself. And it is 
stated often that certain diagnosis can 
be made only by angiography or surgi- 
cal exploration. 

Walsh and King" stated in 1942 
that “Homolateral blindness and _pri- 
mary atrophy of the optic nerve are 
always present, according to our ex- 
perience, in cases of thrombosis of the 
internal carotid artery, while the other 
signs may vary.” The diagnosis of in- 
ternal carotid artery thrombosis had 
been made only rarely up to that time. 


Actually, in larger series collected later, 
like that of Webster, Gurdjian and 
Martin'*? , optic atrophy has been found 
to be i= sent in only 3% to 12% of the 
cases Homonymous hemianopsia has 
been re ported in from 5 to 27% and 
unequal pupils, with miosis usually on 
the side of the lesion, in about 13%. 
The most frequent ocular disturbance 
is episodes of transient unilateral blind- 
ness which have been reported to occur 
in from 5 to 30% of the cases. The 
combination of this complaint with the 
finding of abnormally low retinal arte- 
rial pressure in the affected eye is 
highly suggestive or confirmatory of 
the diagnosis of stenosis or occlusion 
of the internal carotid artery. That 
permanent blindness does not occur 
in a higher percentage of these patients 
is probably due to the rich anastomotic 
circulation between branches of the 
external carotid and the ophthalmic 
artery, which has been demonstrated 
by Walsh and King'*® and by Francois 
and Neetens*!. 

Reports of single cases, by 
Larmande and _ associates™, of small 
groups like that of Dejean and asso- 
ciates** and of larger groups like those 
of Heyman, Karp and Bloor®? and of 
Perry and Rose'®’? have amply con- 
firmed the diagnostic significance of 
retinal arterial pressure measurements 
in occlusive lesions of the internal car- 
otid artery. Differences between the 
arterial pressures in the two eyes great- 
er than 15% are rare apparently. So, after 
ophthalmodynamometer studies in pa- 
tients with neurologic evidences sug- 
gesting carotid artery occlusion, in pa- 
tients with intracranial aneurysms, in 
cases of carotid ligation and of manual 
compression of the carotid as well as 
normal individuals, Heyman, Karp and 
Bloor®? concluded that unilateral re- 
duction of 25 to 30% in both systolic 
and diastolic retinal arterial pressures 
is diagnostic of impaired carotid circu- 
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lation. They thought that it was nec- 
essary to measure both systolic and 
diastolic pressures. Perry and Rose!” 
examined 37 patients with neurologic 
vascular disease, 25 of them with hemi- 
plegia of recent origin. In 7 patients, 
there was a difference of more than 
15% between the arterial pressures in 
the two eyes; all of them had positive 
angiograms. In 3 of the 7, the arterio- 
gram revealed occlusion of the internal 
carotid on the side of the lower pres- 
sure, and in 2 others it showed marked 
narrowing of the artery. In 1 of the 7, 
an angiocardiogram showed a narrow 
aortic arch and non-filling of the in- 
nominate artery. In the other case with 
unilateral low retinal arterial pressure, 
the arteriogram showed normal caro- 
tid arteries but a homolateral cerebral 
tumor. Angiograms were negative in 6 
cases; arterial pressure differences be- 
tween the two eyes were less than 
15% in all. Spalter'*? studied 10 cases 
of cervical internal carotid thrombosis, 
all confirmed by arteriography. Signifi- 
cant differences, ranging from 10 to 
85%, between the arterial pressures in 
the two eyes were present in 9; in the 
tenth case, the occlusion had occurred 
3 years before the examination. In 1 
of 2 cases which the occlusion of 
the carotid was located distal to the 
origin of the ophthalmic artery, the 
retinal arterial pressure was higher in 
the homolateral eye. 

Hollenhorst****: called attention to 
two previously unre porte -d phenomena 
which he had observed in his series of 
patients with thrombosis of the internal 
carotid artery. Cotton-wool patches 
were present in the retina of the ipsi- 
lateral eve in 4 of 38 cases, and hyper- 
tensive changes in the retinal arterioles 
were of lower grade in the ipsilateral 
eye in 2 patients who had hyperten- 
sion as well as carotid thrombosis. 
Similar changes had been observed in 
cases of carotid ligation by Swan and 
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by Schenk'®*® and by Kirby 
and Hollenhorst®’. Fisher*® stated that 
unilateral transient blindness was the 
outst: inding premonitory symptom of 
his cases of carotid thrombosis, and it 
was noted as the most frequent ocular 
disturbance in several reported series. 
findings would sug- 
gest that a number of the cases were 
in the stage of intermittent insufficiency 
rather than of complete occlusion 
when the attacks of transient blindness 
occurred. It has been noted that the 
transient attacks may cease without 
permanent loss of vision after complete 
occlusion of the carotid has developed. 

INTERMITTENT INSUFFICIENCY OF THE 
CAROTID ARTERIAL SYSTEM. This term 
was used by Millikan and Siekert® to 
designate cases seen during the “stutter- 
ing” phase of the development of caro- 
tid thrombosis. They stated that, in 
differentiating intermittent insufficiency 
of the internal carotid from basilar sys- 
tem insufficiency, “Absence or marked 
diminution of pulsation of the internal 
carotid artery or an extensive decrease 
in retinal blood pressure on the in- 
volved side will favor a diagnosis of 
carotid insufficiency.” A ‘committee of 
the American Medical Association?*, of 
which Millikan was the chairman, used 
the term “recurrent focal cerebral 
ischemic attacks” for the same syn- 
drome. Millikan, Siekert and Whis- 
nant*? gave the following description: 
“Patients with the syndrome of inter- 
mittent insufficiency of the internal 
carotid arterial system have inter- 
mittent attacks of unilateral impair- 
ment of motor (paresis or paralysis ) or 
sensory (numbness or paresthesia ) 
function or both. When the dominant 
hemisphere is involved, aphasia may 
occur. About 10@ to 15% of the pa- 
tients have unilateral impairment of 
vision in the eye homolateral to the 
artery affected (opposite to the weak 
extremities). Each attack begins abrupt- 
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ly and a common duration is 5 to 15 
minutes. The patient returns to nor- 
mal after each episode except when a 
minor neurological deficit accumulates 
after a number of attacks. Finally 
an episode may occur which dines not 
terminate in the usual 5 to 15 minutes 
but persists and progresses over many 
minutes or a few hours, ‘slow stroke’ or 
‘stroke in evolution, ’ 

Hollenhorst®’ reported consider- 
ably higher percentage of amaurosis 
fugax in his series of cases. Thus uni- 
lateral amaurosis fugax occurred in 56% 
and transient homonymous hemianopsia 
in 2% of S86 carotid insufficiencies as 
compared to 5% and 3% respectively in 
38 cases of carotid thrombosis. On the 
other hand, permanent organic lesions 
occurred more frequently in the throm- 
group. Thus, occlusion of the 
central artery of the retina developed 
in 16% and permanent homonymous 
hemianopsia in 16% of the cases of caro- 
tid thrombosis and in 9% and 2% respec- 
tively of the cases of carotid insuffi- 
ciency. Unilateral retinopathy was ob- 
served in 11 and unequal retinal hy per- 
tensive vascular changes in 8 of the 
cases of intermittent insufficiency. 

Hollenhorst®*"° stated that, if the 
diastolic retinal arterial pressure was 
less than 50 gm., he considered a dif- 
erence of 5 gm. between the two eyes 
to be significant; if the diastolic pres- 
sure was more than 50 gm., then a 
difference of 10 gm. would be signifi- 
cant. Systolic pressure measurement 
need not be taken unless the diastolic 
was found to be essentially normal in 
a patient strongly suspected of having 
a unilateral carotid occlusive lesion. If 
the diastolic pressure is found to be 
near 20 gm. with the patient seated, it 
can be raised for greater accuracy by 
having the patient lie down. Hollen- 
horst®® found the retinal arterial pres- 
sure significantly lower on the affected 
side in 70% of 83 cases: of carotid in- 
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sufficiency and in 76% of 33 cases of 
carotid thrombosis. The pressures in 
the two eyes were equal in 24% of the 
insufficiencies and in 21% of the throm- 
boses. The pressure was higher in the 
eye on the involved side in 6% of the 
insufficiencies and in 3% of the throm- 
boses. Usually the pressure in the eye 
on the affected side was about 25 to 
50% of that in the other eye. 

OPHTHALMODYNAMOMETRIC STUDIES IN 
CAROTID LIGATIONS. In the early days 
of the revival of ophthalmodynamo- 
metry, neurosurgeons became inter- 
ested in its possible value in deciding 
on the safety of ligation of the common 
or internal carotid artery in individual 
cases. Svien Hollenhorst'® re- 
ported that the retinal arterial dias- 
tolic pressure was significantly lowered 
in all of 11 cases in which the internal 
carotid artery was ligated and that the 
low pressure was maintained for up to 
10 years. Pressure differences between 
the normal eve and the eye on the 
side of the ligation ranged from 22 to 
71%. Pressure differences between the 
two eyes followed ligation of the com- 
mon carotid also, in a range of from 
10 to 63%. The patients with pressure 
differences between the two eyes of 
47% and 637 respectively each had ad- 
ditional lowering of the pressure after 
subsequent ligation of the internal 
carotid, and the ligature on the internal 
carotid had to be released as it was not 
tolerated. The initial drop in pressure 
after ligation of the common carotid 
was not well maintained. Hemorrhage 
recurred from the intracranial aneurysm 
in 2 patients in whom the retinal arte- 
rial pressure returned essentially to 
normal some months after ligation of 
the common carotid artery. 

Blodi and Van Allen'® determined 
that percutaneous digital compression 
of the cervical carotid system produced 
an average drop of 50% in the systolic 
or diastolic retinal arterial pressures or 
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in both in 9 of 10 cases. The drop in 
pressure range d from 25 to 75% sy stolic 
and from 12 to 100% diastolic. This 
percentage drop is in the same range 
as that reported by Bakay and Sweet! 
'2 from direct pressure readings in the 
internal carotid artery when the com- 
mon or internal carotid is occluded 
proximally. Blodi and Van Allen'® 
stated that comparative retinal arterial 
pressure studies 3 cases of proven 
internal carotid artery occlusion re- 
vealed that the pressures on the side 
of the occlusion were lower than those 
on the contralateral side by 30 to 49% 
systolic and 27 to 54% diastolic. Two 
of the cases were subjected to surgery 
without preliminary angiography; the 
retinal artery pressures gave substan- 
tial and valid support to the clinical 
diagnosis. 

Bakay and Sweet"! found that the 
percentage fall in systolic pressure upon 
closure of the common carotid artery 
in the neck is essentially the same in 
all of the intracranial branches of the 
artery as it is in the trunk in the neck 
immediately distal to the site of closure. 
Therefore, measurements of the pres- 
sure drop in the carotid in the neck 
proves to be a reliable indication of the 

fall in pressure throughout the branches 
of that carotid. Rand'* demonstrated 
in 3 cases of ligation of the carotid 
artery in the neck for bleeding intra- 
cranial aneurysms, that the changes in 
the retinal arterial pressure after the 
ligation closely paralleled the pressure 
changes in the internal carotid artery, 
as determined by direct measureme nts. 
Sweet, Sarnoff and Bakay'** and 
Voris'*! stated that a fall in pressure 
after carotid ligation to 30% of the origi- 
nal level in the carotid above the 
occlusion indicates a hazardously poor 
collateral circulation. Hollenhorst, Wil- 
bur and Svien®? concluded from their 
studies that, if compression of the com- 
mon or internal carotid artery pro- 


. duces a decrease of 20 to 50% in the 


retinal arterial diastolic pressure (or 
a decrease to a level of 30 to 35 gm.), 
ligation of the compressed carotid will 
probably be safe, not attended by 
ischemic sequelae in the central nerv- 
ous system, and yet probably will be 
effective in reducing the risk of future 
rupture of the intracranial aneurysm. 
If, however, compression causes the 
retinal arterial pressure to decrease to 
near zero, and this level persists even 
after 2 minutes, the danger of compli- 
cations increases, and the surgeon 
should be alerted to such hazards. 
Sweet, Sarnoff and Bakay'** stated 
that the development of focal cerebral 
lesions after internal carotid occlusion 
could not be correlated definitely with 
pressure measurements just distal to 
the occlusion. Brackett?! stated that 
one of his patients developed compli- 
cations after carotid ligation although 
the systolic pressure in the carotid had 
dropped only to 42% and the diastolic 
to 50% of the previous levels. On the 
other hand, complications did not 
develop in a case which the pres- 
sures fell to 25 and 34% of the previous 
levels. Strobos and Mount!?* thought 
that the reliability of intracarotid pres- 
sure measurements in prophesying 
complications might be seriously im- 
paired by the occurrence of a fall in 
general blood pressure or of local 
spasm after carotid ligation. Heyman, 
Karp and Bloor®’ stated that they did 
not think that ophthalmodynamometry 
could be depended on to determine 
the extent of the decrease in cerebral 
circulation following carotid ligation 
or to predict in which cases ligation 
would be safe. Van Allen and Blodi!** 
were able to demonstrate the value 
of ophth ulmodynamometry in deter- 
mining the effectiveness of a ligation 
of a carotid artery. They stated that, 
“Studies of pressure in the carotid sys- 
tem, direct or indirect, are not as val- 
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uable as we would desire in predicting 
the result of proposed carotid ligation. 
It would seem, however, that the simple 
method — of ophthalmodynamometry 
may eventually prove to yield as 
much pri actical information as direct 
intracarotid pressure measurements.” 
Lobstein, Philippides and Montreuil** 
stated that measuring the retinal arte- 
rial and carotid pressures seemed to 
be of real value in enabling the sur- 
geon to adjust the ligature of a carotid 
so as to make it effective in producing 
a sufficient but not dangerous reduction 
in cerebral blood flow. They thought 
that the retinal arterial pressure meas- 
urements gave more information on the 
effectiveness of the ligature and the 
intra-carotid, on the safety of the liga- 
tion. 

MECHANISM OF THE TRANSIENT AT- 
TACKS IN OCCLUSIVE LESIONS OF THE 
CAROTID ARTERIES. The view that recur- 
rent transient episodes of loss of vision 
or of neurologic deficit might be ac- 
counted for by spasms either of the 
carotid itself or of the smaller intra- 
cranial arteries induced by the lesion 
in the carotid, was supported by Moniz, 
Lima and de Lacerda**, by Andrell?, 
by Fisher****5° and by Yates, 
Wright!** said that, while the mecha- 
nism of transient strokes might be on 
the basis of vasospasm, “perhaps more 
often it is due to a combination of 
atherosclerotic narrowing of the lumen 
with a temporary sludging of the 
formed elements of the blood, which 
then disintegrate and move on to clear 
the passageway and improve the cir- 
culation.” Millikan, Siekert and Shick®* 
thought that a similar course of events 
might occur with an early thrombus 
but that it was more likely that the 
clot would break off and lodge as an 
embolus at an arterial branching and 
then be fragmented and carried away. 
Knight®* also thought that the transient 
attacks might be due to multiple em- 


boli lodging in the small cerebral 
vessels. The majority of observers seem 
to favor the concept that temporary 
drops in the systemic blood pressure 
produce these episodes either through 
reducing the adequacy of the collateral 
circulation or by further reducing the 
blood flow to an area already relatively 
ischemic because of atherosclerotic nar- 
rowing of the lumen of the nutrient 
artery. Among the authors favoring 
this mechanism are Corday and Roth- 
enberg*’, Corday, Rothenberg and 
Putnam*', Cloake??, Edwards and 
Rob*®, Denny-Brown and Meyer**, 
Meyer, Le siderman and Denny- Brown", 
Shanbrom and Levy'??, Wood and 
Toole!’ and Crevasse, Logue and 
Hurst**. Eastcott, Pickering and Rob** 
stated, however, that, in their patient, 
the attacks could not be reproduced 
by induced hypotension. 

In the report of the A.M.A. commit- 
tee on cerebrovascular diseases”* it is 
stated: “The mechanism of the recur- 
rent ischemic attack is far from a 
settled matter. Formerly they were 
designated as attacks of ‘cerebral vaso- 
spasm,’ and the concept is in agreement 
with their brevity, repetitiveness, and 
complete reversibility. However, as vet 
there is no proof that vasomotor phe- 
nomena play any part. As already 
pointed out, the attacks are closely re- 
lated to atherosclerosis and thrombosis 
and usually appear w hen the local 
cerebral circulation is about to fail com- 
pletely with disastrous results. Precipi- 
tation of the attacks has been attributed 
to a transient fall in the systemic blood 
pressure, although such a ‘fall is usually 
not detectable at the bedside. It has 
been shown that anticoagulants abolish 
the attacks in most cases but it is not 
clear how this is achieved.” 

TREATMENT OF OCCLUSIVE DISEASE OF 
THE CAROTID ARTERY. Various forms of 
surgery have been recommended for 
the treatment of occlusive lesions of 
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the carotid arteries and carried out 
with varving results. Chao and his co 
workers?! resected the thrombosed 
ment of the artery in 2 cases. Johnson 
and Walker*® stated that excision of the 
thrombosed segment had per- 
formed in 28 cases with improvement 
7 of the 13 cases which the re- 
sults had been reported. Webster, 
Gurdjian and Martin'** stated that ex- 
cision of the thrombosed segment in 
$l cases revealed atherosclerosis in all. 
They suggested arterial grafts for in- 
complete obstructions. Excision of the 
occluded segment and 
of the artery was performed by East- 
cott, Pickering and Rob*! and Ed- 
wards and Rob*, arterial grafts by 
Denman, Ehni and Duty", subclavian- 
internal carotid shunt by Lyons and 
Galbraith*®, and thromboendarterec- 
tomy by Rob and Wheeler, by 
Strully, Hurwitt and by 
Wood and Toole, by Kuhn7, by 
Connell** and by Van Allen, Blodi and 
Brintnall! 

Good results from the treatment of 
intermittent insufficiencies of the in- 
ternal carotid artery with anticoagu- 
lants were reported by Siekert, Milli- 
kan and Shick''*, by Siekert, Millikan 
and Whisnant!'®, by Wright'!, by 
McDevitt, Carter, Gatje, Foley and 
Wright*® and by Hollenhorst. Hollen- 
horst® stated that 5 of the 6 patients 
who had amaurosis fugax as their only 
complaint were placed on anticoagu- 
lant therapy and their attacks stopped 
immediately. The attacks recurred in 
2 of the patients when the anticogulants 
were stopped. Anticoagulant therapy 
stopped the transient attacks in 37 
of 41 cases of intermittent insufficiency 
of the internal carotid artery (90%): 
but hemiplegia developed in one pa- 
tient while on anticoagulants, and 

3 others after the treatment was dis- 
continued. Crevasse, Logue and Hurst*? 
commented that, in general, the results 
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of surgery had been discouraging. 
Promising results had been obtained 
from anticoagulant therapy. The symp- 
toms of cerebral vascular insufficiency 
had diminished and the neurologic 
status had seemed to. stabilize. The 
reason for the effectiveness of this 
treatment was not entirely clear; it 
might delay occlusion of a partially 
obstructed carotid or it might prevent 
extension of the thrombus into the 
cranial cavity. 

INDICATIONS FOR OPHTHALMODYNA- 
MOMETRY. Van Allen, Blodi and 
Brintnall'*® stated that ophthalmodyna- 
mometry is indicated as a test prelimi- 
nary to cerebral angiography. As angi- 
ogr: aphy of a patent carotid is hazard- 
ous when the other is obstructed, 
knowledge of a difference in retinal 
arterial pressures in the two eyes would 
make the surgeon aware that the caro- 
tid system ipsilateral to the lower pres- 
sure might be partially or completely 
occluded. Retinal artery pressure meas- 
urements would help also in distin- 
guishing partial from complete occlu- 
sion as compression of the affected 
carotid should cause a further drop in 
an already lowered pressure if the 
occlusion is incomplete. The authors!” 
thought that ophthalmodynamometry 
is indicated in following the results of 
surgery on carotid occlusions and as 
a guide to the best use of angiography. 
Hollenhorst®* stated that, if the retinal 
arterial pressure is significantly lowered 
on the suspected side, angiography is 
rarely used as there is danger of con- 
verting carotid insufficiency into caro- 
tid thrombosis. 

As noted by Kuhn, “Modern treat- 
ment of each patient developing a 
‘stroke’ rests on the establishment of 
a precise anatomic diagnosis. . . . It is 
now clear that a large number of pa- 
tients developing stroke do so because 
of the presence of cervical carotid 
artery disease. In many _ instances, 
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these chronic arterial occlusions are 
surgically remediable and blood flow 
to the brain can be increased with sub- 
sequent clinical improvement of the 
patient.” As stated by Wood and 
Toole!” and by Weigelin and his asso- 
ciates'™ as well as other observers, 
ophthalmodynamometry is indicated in 
the differential diagnosis of strokes. 
Wood and Toole!’ wrote that it is a 
simple method for screening those pa- 
tients with cerebral vascular symptoms 
for whom surgery or anticoagulant 
therapy may be considered. They 
thought that it is in the stage of inter- 
mittent insufficiency “when prompt 
diagnosis must prece de specific therapy 
and when arteriography should be 
avoided if possible, that ophthalmo- 
dynamometry will prove most useful.” 
Hollenhorst®* agreed with this state- 
ment. In discussing the differential 
diagnosis of cerebrovascular accidents, 
Bronner and Lobstein** Philip- 
pides, Lobstein and Montrieul'* 
stated that, if there is unilateral low- 
ered retinal arterial pressure contra- 
lateral to the hemiplegia, the causative 
lesion is located in the carotid below 
the origin of the ophthalmic artery. If 
the retinal arterial pressure is higher 
contralateral to the hemiplegia, it is 
probable that the lesion is in the termi- 
nal portion of the internal carotid 
in one of its principal branches. 
Measuring the retinal arterial pres- 
sure is requisite in the study of all 
cases of amaurosis fugax to distinguish 
between those due to occlusive lesions 
in the common or internal carotid 
arteries and those due to local lesions 
in the retina or to functional causes. 
Wagener'** and Hollenhorst®* pointed 
out that, in some of these cases, the 
finding of low pressures in each eye 
may lead to the di: ignosis of the aortic 
arch syndrome or pulseless disease. 
Tour and Hoyt" called attention to 
the value of ophthalmodynamometry i in 


checking the results of thromboen- 
darterectomy in cases of the aortic 
arch syndrome. 

As noted previously, ophthalmo- 

dynamometric studies are indicated, 
before, during and after surgery, in 
cases in which ligation of the common 
or internal carotid artery is planned 
for the treatment of a bleeding aneu- 
rysm of the circle of Willis. 
’To the indications for ophthalmo- 
dynamometry mentioned previously, 
Weigelin'** added its use in cases of 
hypertension to determine whether the 
intracranial circulation is affected dis- 
proportionately to the height of the 
blood pressure and to follow the course 
of the disease and evaluate the effects 
of treatment. Lobstein*? said that the 
role of dynamometry in the study of 
arterial hypertension is not negligible 
because it can indicate in a_ limited 
number of cases if the cerebral circu- 
lation is more or less menaced than 
would be suggested by the level of 
the systemic pressure and the state of 
the fundus. But, he added, to make a 
definite survival prognosis on this basis 
alone is not justified in a disease like 
hypertension in which there are many 
and diverse serious factors and in 
which lesions of the cerebral vessels 
are responsible for death in only a 
small proportion of cases. 

With reference to the significance 
of retinal arterial pressure measure- 
ments in the detection of increased 
intracranial pressure, Hollenhorst** 
said: “There is no question but that 
the retinal arterial pressures are ele- 
vated—sometimes extremely elevated— 
in the presence of increased intracranial 
pressure, and that they are lowered 
as soon as visible papilledema appears. 
However, there are possibilities for mis- 
taken diagnosis here which 1 think 
almost too treacherous to permit use of 
the ophthalmodynamometer as a_ tool 
for diagnosing increased intracranial 
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pressure when there is no papilledema. 
The first of these is occlusive disease 
of the basilar artery, in which we have 
found a markedly elevated retinal arte- 
rial pressure among more than half the 
cases; and the second is generalized 
elevation of blood pressure, which pro- 
duces an extremely variable retinal 
arterial pressure.” 

Summary. What is commonly called 
retinal arterial pressure is really oph- 
thalmic artery pressure. It is evident 
then that measurements of this pres- 
sure will reflect the levels of pressure 
in the internal carotid arterial system. 

Ophthalmodynamometry is of value 
to the ophth: ilmologist in the differen- 
tial diagnosis of recurrent episodes of 
transient loss of vision (amaurosis 


fugax ). It is of value to the neurologist 
in the differential diagnosis of “strokes” 
and especially in the diagnosis of inter- 
mittent insufficiency of the internal 
carotid arterial system (recurrent focal 
cerebral ischemic attacks). It is of aid 
to the vascular surgeon in evaluating 
the results of procedures for restoring 
the lumen of a stenosed or occluded 
carotid artery, and to the neurosurgeon 
in assessing the effectiveness and safety 
of ligation of the common or the inter- 
nal carotid artery. 

There is prob: ibly need for a re- 
evaluation in this country of the pos- 
sible usefulness of ophthalmodyn: imo- 
metry in the investigation of cases of 
systemic vascular hypertension. 
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THe enigma of the autodestruction 
of the pancreas by its own enzymes 
has come under extensive inv estigation 
in recent years, both in relation to 
pathogenesis and methods of therapy. 
The purpose of this paper is to review 
the experimental and clinical data 
upon which current concepts and 
management of inflammatory disease 
of the pancreas are based. 

I. Pathogenesis of Acute Pancreati- 
tis. The original classic theory of Opie™ 
postulating the reflux of bile into the 
pancreatic duct by virtue of a common 
channel secondary to an obstruction at 
the ampulla of Vater has stood the 

st of time of over one half century. 
lt has become increasingly obvious, 
however, that the biliary reflux theory 
con not explain all cases of pancrea- 
tiiis, that is, those without a common 
cl annel. Furthermore a large body of 


experimental evidence has been col- 


lected which demonstrates that a 
number of factors appear to be in- 


volved, probably sequential in nature, 
in the development of the necrotizing 
or hemorrhagic form of pancreatitis. 
ANATOMICAL CONSIDERATIONS. Mann 
and Giordano" in 1923 were the first to 
cast doubt on the adequacy of the 
common channel theory based on 
anatomical study of 200 necropsies 
which indicated that a common chan- 
nel existed in only 3.5% of cases. 
Since that time a number of similar 
studies have been carried out to further 
investigate this problem. In a study of 
100 routine necropsy specimens Cam- 
eron and Noble’! found a common 
channel in 66%. More recently Sterling®® 
in a similar series found that although 
the pancreatic duct joined the com- 
mon bile duct in 55%, a functioning 
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common channel involving two-thirds 
or more of the papilla existed in only 
15% of cases. Newman et al.®° injected 
the common bile duct and pancreatic 
ducts in 57 necropsy specimens, demon- 
strated a common channel in 88% 
radiographically but felt that com- 
plete sphincterotomy would entail an 
extension of the incision in the papilla 
beyond the wall of the duodenum in 
two-thirds of the specimens. Howard 
and Jones*® using a similar technique 
demonstrated pancreatic reflux in 54% 
of 150 specimens. Hicken and Me- 
Allister** found in 100 operative and 
postoperative cholangiograms a_ reflux 
of injected Diodrast in 87% of cases. 
Kleitsch*® injected the pancreatic duct 
in a series of 48 specimens and dem- 
onstrated that the main pancreatic 
duct entered the duodenum at the 
ampulla of Vater in 90%, one-third of 
these having a communication via the 
accessory pancreatic duct to a patent 
accessory papilla; and in 10% the main 
pancreatic duct emptied into the duo- 
denum via the accessory papilla. It 
may be concluded from these studies 
that the duct of Wirsung does join the 
ductus choledochus sufficiently above 
the ampulla of Vater to form a com- 
mon channel capable of biliary reflux 
in 60 to 70% of the population. It does 
not follow, of course, that all cases of 
pancreatitis occur in patients with this 
particular anatomical arrangement. 
INTRADUCTAL PRESSURE RELATIONSHIPS. 
Closely related to the reflux theory of 
pancreatitis is the question of the pres- 
sure relationships in the common and 
pancreatic ducts, granted the existence 
of a free communication between the 
two systems via a common channel. 
Much of the earlier studies was in 
relation to the secretory pressure 
achieved by the liver and pancreas 
against obstructed ducts, which is un- 
physiologic and of little value in the 


understanding of the fluid dynamics 
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of the biliary pancreatic ductal system. 
Parry and associates’ have developed 
a technique allowing study of these 
relationships in anesthetized dogs us- 
ing separate polyvinyl tubes in the 
common bile duct, pancreatic duct and 
duodenum, and not interfering with 
sphincteric function. They found that 
during fasting the average pressure in 
the pancreatic duct was about twice 
that in the common bile duct (91 mm. 


vs. 48 mm. of water). After a 
meal, pressures in both ducts rose, 
that in the common duct only occa- 
sionally exceeding that of the pan- 
creatic duct. The maximum pressures 
were found to be between 109° and 


198 mm. of water in the pancreatic 
duct and between 87 and 178 mm. ol 
water in the common bile duct. 

Menguy and working 
in the same laboratory and using the 
same technique, have shown that. in 
cholecystectomized animals _ biliary 
pressures were labile and sometimes 
exceeded pancreatic pressures, which 
if true in man would be of significance 
in the patient with a nonfunctioning 
gallbladder or following cholecystec- 
tomy. Also of interest was the demon- 
stration that introduction of alcoho! 
into the duodenum caused a sustained 
rise in pressure in the pancreatic duct, 
in view of the clinical association be- 
tween alcoholism and pancreatitis. 

Jordan and Hallenbeck" have shown 
that if the pancreatic duct was com- 
pletely obstructed pancreatic secre- 
tory pressure rises rapidly to as much 
as 440 mm. of water, then subsides 
slowly. Wulsin and Siler'* created ey- 
ternal pancreatic fistulae in dogs, 
found pressures in the unanesthetized 
dogs as high as 825 mm. of water with 
an average of 450 mm. of water. They 
believe that variations in pancreatic 
secretory pressure is controlled by a 
double process of secretion and r- 
sorption. 
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DuVal* studied pancreatic duct 
pressures in 4 patients with cutaneous 
pancreatic fistula and in 9 patients 
who had undergone retrograde pan- 
creaticojejunostomy for chronic pan- 
creatitis. The resting pancreatic duct 
pressures in the control group demon- 
strated a mean of 103 mm. of water and 
in the chronic pancreatitis group 283 
mm. of water. By perfusion studies 
the pressure necessary to cause decom- 
pression into the duodenum was found 
to be 176 mm. of water in controls and 
112 mm. of water in the group with 
chronic pancreatitis. This indicates the 
high ductal pressures maintained by 
the pancreas in response to partial ob- 
struction to the outflow tract encount- 
ered in chronic pancreatitis. 

It is apparent from these studies that 
the pancreas maintains considerably 
higher ductal pressures than does the 
biliary tract under both resting cireum- 
stances and in response to physiologic 
stimuli. Further studies indicated that 
this relationship may be occasionally 
reversed in the absence of a function- 
ing gallbladder. Indeed it would seem 
that such a reversal could take place 
following the forceful contraction of 
a normal gallbladder. Whether such 
pressure relationships allow the reflux 
of bile into the pancreatic duct under 
normal or abnormal conditions has not 
been completely answered. Most of the 
evidence available is indirect and 
would seem to indicate that given 
proper anatomic and physiologic con- 
ditions, such a reflux could occur. 

(HE EFFECT OF BILE ON THE PANCREAS. 
The injection of bile into the pancre- 
atic duct at high pressures has been 
the classic method of producing experi- 
mental acute pancreatitis since first 
used by Claude Bernard. Rich and 
Duffs showed that pressures used in 
such techniques were unphysiologic 
anc cause the mechanical rupture of 
ducts with extravasation of bile into 
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pancreatic parenchyma. Fisher and 
associates*” have shown clearly that 
the infusion of bile into the pancreatic 
duct at low pressures does not cause 
pancreatitis. 

Powers, Brown and Stein*:** anas- 
tomosed the pancreatic duct to the 
common bile duct in dogs, then caused 
repeated attacks of pancreatitis over 
a 5-month period by causing spasm of 
the sphincter of Oddi by injection of 
morphine. Examination of the pan- 
creases showed marked _ interstitial 
fibrosis with dilatation and deposition 
of bile pigments in the ducts. They 
also found a high concentration of 
trypsin in the gallbladder bile and con- 
cluded that the pancreatitis was due 
to the activation of try psinogen within 
the pancreatic ducts by trypsin. Elliott 
and coworkers?* infused the pancre- 
atic duct with bile at 400 mm. of 
water and found that the pancreas 
resists infiltration by normal bile and 
no significant pancreatitis resulted. If, 
however, bile was inoculated with pan- 
creatic juice of high enzyme content 
for 12 to 48 hours before infusion, then 
large amounts (18 to 30 ml. in 30 
minutes ) entered the pancreas and fatal 
hemorrhagic pancreatitis 12sulted uni- 
formly. Incubation of bile with indi- 
vidual solutions of trypsin duplicated 
the results although a simple mixture 
ot bile and trypsin produced only mod- 
erate nonfatal pancreatitis. 

In a further study** these authors 
similarly infused solutions of bile salts 
and trypsin, individually and in com- 
bination, and showed that 75,000 units 
of trypsin resulted in a mortality of 
8%, a 4% solution of bile salts resulted 
in a mortality of 25%, whereas a solu- 
tion containing bile salts 4% and tryp- 
sin 75,000 units produced a mortality 
of 93%. This work throws a new light 
on the problem and would appear to 
answer many of the objections to the 
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concept of bile as a casual factor in 
pancreatitis. 

OBSTRUCTION OF PANCREATIC DUCT. 
It has been repeatedly demonstrated 
that simple obstruction of the pancre- 
atic duct followed by stimulation of 
secretin will result in varying degrees 
of pancreatitis. Popper and Necheles™? 
produced pancreatic edema after par- 
tially ligating the pancreatic duct in 
dogs, then stimulating the pancreas 
with secretin. Lium and Maddock*' 
ligated the pancreatic duct in cats, 
stimulated the pancreas with secretin, 
pilocarpine and mecholy] producing 
pancreatic changes varying from edema 
to focal necrosis. Rich and Duff8* re- 
ported earlier a series of 24 cases of 
fatal hemorrhagic pancreatitis in which 
they demonstrated epithelial metaplasia 
in 54% and felt that the partial obstruc- 
tion of the pancreatic ducts was fol- 
lowed by distention and rupture with 
extravasation of pancreatic juice into 
the parenchyma. It is to be noted, how- 
ever, that these experimental studies 
have not resulted in diffuse hemor- 
rhagic necrosis and subsequent investi- 
gations have indicated that other fac- 
tors are necessary for this catastrophe 
to supervene. 

THE ROLE OF TRYPSIN. Basic to the 
problem of the pathogenesis of pan- 
creatitis is the question of the active 
agent responsible for the necrosis and 
other inflammatory changes character- 
istic of this disease. In that this peculiar 
type of pathologic picture is encount- 
ered only in the pancreas and since 
experimental pancreatitis produced a 
number of different agents and tech- 
niques lead to the same result, it is 
logical to look to the pancreatic en- 
zymes as the common denominator. 
Throughout the past 40 years evidence 
has been accumulating which would 
indict the pancreatic proteolytic en- 
zymes, especially trypsin, in this role. 
Opie” was the first to suggest that 
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trypsinogen was activated to trypsin 
within the pancreas and that this 
powerful proteolytic ferment atti icked 
the parenchyma of the gland. Rich and 
Duff** produced acute pancreatitis by 
the intraductal injection of trypsin 
They also demonstrated a constant and 
specific vascular lesion in the pancreas 
consisting of medial necrosis of arteries 
and veins in both experimental prep 
arations and necropsy cases which they 
concluded was due to action of trypsin 
on vessel walls. They further repro- 
duced this lesion by the subcutaneous 
injection of a solution of crystalline 
trypsin and demonstrated the charac 
teristic vascular changes in the vessels 
in the area of injection. Hara and asso 
ciates*® produced fatal hemorrhagic 
pancreatitis in dogs by injection of a 
solution of crystalline trypsin into the 
pancreatic duct under high pressure 
after eliminating any bacterial factor 
by pretreatment with antibiotics. Keith 
and associates*? produced acute hemor- 
rhagic pancreatitis in dogs by obstruct- 
ing the pancreatic duct and injecting 
trypsin interstitially into the pancreas, 
whereas injection of trypsinogen inter 
stitially in the presence of duct obstruc- 
tion failed to produce any significant 
pancreatic inflammation. 

Although these studies show that 
severe pancreatitis can be produced by 
the injection of solutions of trypsin into 
the pancreatic duct or parenchyma, the 
mechanism by which trypsinogen may 
be activated to trypsin within the duc- 
tal S\ stem has been less clear. Recent 
investigations suggest that there may 
be a number of different processes by 
which this may be brought about. The 
work of Elliott and associates?®:27  re- 
ferred to above, indicates that bile. 
allowed to incubate with pancreatic 
juice, activates trypsinogen to trypsin 
which in turn may attack the muco- 
proteins bile thus eliminating their 
normally protective action. 
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Stein and coworkers*®* have offered 
evidence of veno-interstitial and ducto- 
interstitial pathways whereby circulat- 
ing blood trypsin may gain access to 
the pancreas, which in the presence of 
duct obstruction results in acute pan- 
creatitis by the autocatalytic action of 
trypsin activating trypsinogen. They 
produced acute hemorrhagic pancrea- 
titis by pancreatic duct ligation and 
24 hours later injected small amounts 
of trypsin into either the pancreatico- 
duodenal artery or the saphenous vein. 
This also could be brought about by 
producing splenic infarction thus creat- 
ing a source of circulating trypsin 
liberated from the necrotic tissue. In 
this connection, it has been previously 
demonstrated that other pancreatic en- 
zymes, amylase and lipase, gain pas- 
sage from the acinar cells to the blood 
stream, representing a degree of “endo- 
crine” secretion of an essentially exo- 
crine substance**. In the presence of 
ductal obstruction the transfer of pan- 
creatic enzymes to the interstitial and 
intravascular fluid system is markedly 
increased. Gibbs and Ivy** showed that 
serum enzymes rise following obstruc- 
tion of the pancreatic duct, even when 
the ductal pressure is below the maxi- 
mum secretory pressure of the pan- 
creas. It is reasonable to assume the 
trypsin also may enter the blood stream 
under such circumstances. It has been 
difficult to prove this in that blood con- 
tains a similar proteolytic enzyme, 
plasmin, present mainly in an inactive 
form, plasminogen®? both forms of 
which rise in concentration in the 
blood stream after surgical stress®*, and 
following experimentally — produced 
pancreatitis”. 

Hosie and Ziffren** have given evi- 
dence to suggest that a previously un- 
described component of pancreatic 
juice, the enzyme collagenase, having 
re ched the interstitial space following 
rupture of the pancreatic duct, acts on 
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the pancreatic parenchyma to produce 
a product which activates trypsinogen 
to trypsin. 

Thus it would seem that a number 
of possible mechanisms may be avail- 
able for the conversion of trypsinogen 
to trypsin within the substance of the 
pancreas, this being the crucial factor 
in the chain of events leading to the 
dissolution of the organ. 

VASCULAR FACTORS. It has become 
increasingly apparent that an addi- 
tional factor, that of pancreatic 
ischemia, is involved in the pathogene- 
sis of hemorrhagic and_ necrotizing 
forms of pancreatitis. There is consid- 
erable evidence to indicate that the 
ischemia is due to the action of tryp- 
sin, which having gained access to the 
interstitial spaces, attacks the small 
arteries and veins causing profound 
vasospasm and thromboses. The re- 
sulting ischemic or infarcted tissue is 
then even more vulnerable to the 
digestive action of trypsin. The changes 
in the vasculature of the pancreas 
demonstrated by Rich and Duff** 
fatal cases of hemorrhagic pancreatitis 
and in experimental preparations sup- 
ports this concept. Popper and _ associ- 
ates** showed that ligation of the pan- 
creatic duct and stimulation of the 
gland with secretin resulted only in 
pancreatic edema but if ischemia was 
superimposed by clamping the pan- 
creatic artery for 15 minutes changes 
ranging from mild fat necrosis to severe 
hemorrhagic and necrotizing pancrea- 
titis resulted. Ischemia produced in the 
absence of pancreatic edema did not 
result in necrosis. Block et al.® carried 
out similar studies in rats and found 
that pancreatic necrosis resulted only 
if duct obstruction was followed by 

varying degrees of ischemia. 

Pfeffer et al.76 produced acute hem- 
orrhagic pancreatitis in dogs by means 
of a closed duodenal loop, eliminating 
the bile factor by ligating the common 
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duct. They demonstrated vascular 
changes in the pancreas progressing 
from congestion and edema to focal 
hemorrhages at 4 hours to frank hemor- 
rhagic extravasation and parenchymal 
necrosis at 9 hours. 

Thal®® has investigated the mecha- 
nism by which bile injected into, the 
pancreatic duct at high pressures pro- 
duces pancreatitis. He showed by 
transillumination studies that bile 
gaining access to the interstitial spaces 
following rupture of ductules produces 
marked segmental vasospasm, especial- 
ly in the veins, followed by almost 
comple te venous stagnation and finally 
rupture of capillaries and venules with 
extensive hemorrhage. Menguy and 
associates® demonstrated that vascu- 
lar disturbances alone brought about 
by ligation of pancreatic arteries or 
veins did not induce acute pancreatitis, 
but if combined with duct obstruction 
in recently fed dogs resulted in more 
severe degrees of pancreatic necrosis. 
Adams and Musselman’, however, 
showed that acute hemorrhagic pan- 
creatitis could be produced by inducing 
thrombosis of the pancreatic vein with 
thrombin, in the absence of duct 
obstruction. 

Finally, Probstein and associates** 
have reported 12 cases of atheromatous 
embolizations occluding in pancreatic 
arteries found at necropsy, in 10 of 
which was found associated acute pan- 
creatitis. They feel that the emboli 
cause an arteritis and adjacent paren- 
chymatous reaction with resultant re- 
lease of enzymes and spreading pan- 
creatitis. 

It may be concluded from these 
studies that vascular factors play a 
crucial role in the pathogenesis of 
pancreatitis and determine whether 
the process is limited to the stage of 
edema or progresses to comple te pan- 
creatic necrosis. Most of the evidence 
would indicate that the ischemia fol- 
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lowing small vessel thromboses add 
the final insult to an already damaged 
gland rather than initiating the inflam- 
matory process. 

II. Recent Contributions in Relation 
to the Management of Acute Pancrea- 
titis. ANTITRYPTIC AGENTS AND THE USE 
OF SERUM ALBUMIN. The isolation of a 
crystalline protein material from soy- 
beans an antitryptic activity 
by Kunitz®® in 1945 suggested the use 
of this materi: al clinically in acute pan- 
creatitis. Rush and Cliffton®? treated 
experimentally induced pancreatitis in 
dogs with soy bean inhibitor and found 
that whereas control animals deve loped 
deep shock with elevation in proteolytic 
titer and sharp fall in serum anti- 
proteolytic activity, treated animals 
showed stable blood pressure with 
proteolytic and antiproteolytic activity 
of the serum maintained at normal 
levels. Hoffman and associates**, how- 
ever, carried out similar studies in dogs 
and could demonstrate no antitryptic 
effect or improvement in mortality. 
Coffee and associates’ found that the 
antitryptic index could be elevated by 
the use of soybean inhibitor and would 
protect small animals against toxic 
doses of trypsin as well as modify ex- 
perimentally produced pancreatic peri- 
tonitis. 

In 1953 Kenwell and Wels*®  re- 
ported favorably on the use of salt-free 
human serum albumin in patients based 
on the presence of an antitry ptic fac- 
tor in serum albumin. They treated |] 
patients with acute pancreatitis con- 
firmed at operation with 300 to 500 
ml. of serum albumin daily for 3 to 5 
days and gained the impression that 
they followed a more benign clinical 
course. Elliott?4, however, has studied 
the effect of concentrated serum (l- 
bumin in dogs with experimental pin- 
creatitis and shown by measuremcnt 
of antifibrinolysin titers, fibrinogen 
levels and blood volume determina- 
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tions that there was no evidence of 
antitryptic activity of serum albumin 
but rather its beneficial effects were 
in the improvement in plasma volume. 
Elliott and associates** also used serum 
albumin in patients with acute pan- 
creatitis and found an increase in 
plasma volume and an associated fall 
in antifibrinolysin titer and fibrinogen 
levels which were attributed to hemo- 
dilution. Elliott?® has also carried out 
blood volume studies in patients with 
acute pancreatitis and found striking 
blood volume deficits in the range of 
1500 ml. He has also treated an addi- 
tional 28 patients with severe acute 
pancreatitis with concentrated serum 
albumin with a zero mortality com- 
pared with a mortality of 13% in a con- 
trol group. It would seem clear from 
these studies that although albumin 
therapy is valuable in the treatment of 
acute pancreatitis, its action is in the 
correction of plasma volume deficits 
rather than as a trypsin inhibitor. 

THE ROLE OF BACTERIA AND ANTI- 
siorics. Only occasional reports of 
bacterial studies in-clinical pancreatitis 
are available and these have covered 
a wide range of species of bacteria. 
Recent experimental studies, however, 
would implicate the coliform and 
clostridial organisms as capable of pro- 
ducing pancreatic necrosis™**, Persky 
and associates™ demonstrated a high 
incidence of clostridia in the peritoneal 
fluid and portal vein blood in dogs 
dying of hemorrhagic — pancreatitis. 
They further showed that the mortality 
could be cut from 100% to 40% by the 
prophylactic use of polyvalent gas 
gangrene antitoxin. This same group 
of authors®* by differential studies with 
various antibiotics concluded that other 
Gram-negative organisms are also in- 
volved acting either independently or 
synergistically. 

‘hal and associates’®' carried out 

lies with a number of bacteria and 
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determined that the only microorgan- 
isms capable of producing pancreatic 
necrosis were those which would pro- 
duce an extensive necrotizing lesion if 
injected intradermally. They further 
showed that duct obstruction was 
essential for the growth and dissemina- 
tion of such bacteria. By injecting 
culture of Escherichia coli into the 
pancreatic duct of dogs followed by 
ligation of the duct they were able to 
produce pancreatic necrosis and 
showed that the necrosis was due to 
prolonged ischemia due to thrombosis 
of small vessels. Similar experiments 
using hemolytic Streptococcus, Proteus 
vulgaris, Aerobacter aerogenes and 
Pseudomonas aeruginosa resulted only 
in interstitial pancreatitis. 

Thal and Brockney’®” have also dem- 
onstrated that acute necrotizing pan- 
creatitis may be produced by sensitiz- 
ing the pancreas to various bacteria and 
provoking the Schwartzman reaction 
by the intravenous injection of the 
endotoxin of the bacteria used, this re- 
sulting in extensive capillary and 
venular thrombosis. 

A number of antibiotics have been 
studied relative to their effect in re- 
ducing mortality in experimental pan- 
creatitis as well as the concentration 
in pancreatic juice. Improved survival 
rates as compared to controls have 
been demonstrated with the use of 
penicillin®® streptomyc aureomy- 
cin™* and neomycin®® in experimentally 
produced pancreatitis using the bile 
injection technique. Of these aureomy- 
cin was the most effective, reducing the 
mortality from 90% to nearly zero if 
given orally several days before and 
after the induction of pancreatitis but 
resulted in only a 40% survival if 


limited to parenteral administration™* 
indicating that the intestine is the 
major source for bacteria which invade 
the tissues after the onset of pancrea- 
titis. Howard, Pulaski and Fusillo*® 
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studied the concentration of various 
antibacterial agents when administered 
parenterally in pancreatic juice ob- 
tained from pancreatic fistulae in pa- 
tients. They found that sodium sulfa- 
diazine was secreted in pancreatic juice 
at approxim: ately serum concentration, 
penicillin in low but therapeutically 
effective concentrations, streptomycin 
in ineffective concentration and aureo- 
mycin, terramycin and chloramphenicol 
with no detectible antimicrobial ac- 
tivity. Gerber and associates** in a 
similar study found that erythromycin 
was secreted in therapeutic concentra- 
tions in pancreatic juice and is active 
at the pH of pancreatic juice. Preston 
and associates*® also studied the secre- 
tion of antibiotics in pancreatic fluid in 
a patient with a pancreatic fistula and 
found that erythromycin and oleando- 
mycin appeared in pancreatic juice fol- 
lowing intravenous administration in 
therapeutic concentrations, whereas 
sigmamycin and tetracycline could not 
be detected. 

From these studies it would seem 
clear that bacterial invasion plays an 
important role in development of pan- 
creatitis and that this factor should be 
attacked vigorously by utilizing those 
antibiotic agents ther rapeutically effec- 
tive against the pathogens of the gastro- 
intestinal tract. 

ADRENAL CORTICOIDS IN ACUTE PAN- 
cREATITIS. The anti-inflammatory and 
anti-shock actions of the adrenal corti- 
coids have led a number of investi- 
gators to use these substances in the 
management of acute pancreatitis 
clinically and to study the effects on 
experiment il pé ancreatitis. A number 
of case reports have appeared in the 
literature indicating beneficial and 
often dramatic response to these agents 
in acute The 
exact mechanism by which this effect 
is achieved is not clear. Anderson and 
associates* produced severe pancrea- 
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titis in dogs resulting in 90% mortality 
in control animals, 40% mortality in 
those receiving adrenocorticosteroids, 
33% mortality in those receiving anti- 
biotics ( penicillin and streptomycin ) 
alone, and 20% mortality in those 
treated with both antibiotics and 
adrenocorticosteroids. Stewart, Elliott 
and Zollinger®® in a similar study found 
a reduction in mortality from 100% in 
controls to 48% in dogs treated with 
cortisone acetate, but a survival rate of 
100% was achieved by using intra- 
venous serum albumin therapy. They 
also found that cortisone did not en- 
hance the effect of serum albumin. 
They did note a significant reduction 
in ascitic fluid and pancreatic edema 
during the first few days of- therapy 
in those animals treated with cortisone. 
Dreiling and associates*! have stud 
ied the effect of ACTH, hydrocortisone 
and prednisolone in patients with and 
without pancreatitis and found a de 
pression in the volume flow, rate of 
bicarbonate secretion and_ rate of 
amylase secretion of pancreatic juice. 
There have also been a number of 
studies which indicate that adrenal 
corticoids may have deleterious effects 
on the pancreas. Stumpf and Wilens*’ 
have reported focal acinar degenera- 
tion, concretions in ductules, and mixed 
inflammatory reaction in the pancreas 
of rabbits treated with 
Lazarus and Benscome®? in a_ similar 
study reported pancreatic periductal 
fibrosis and duct hyperplasia but no 
necrosis, this effect varying with the 
length of therapy. Carone and Liebow'* 
found postmortem changes in the pan- 
creas of 28.5% of 54 patients who had 
received ACTH or other’ adren:! 
steroids in treatment of diseases other 
than those of the pancreas. These 
changes consisted of acinar ectasi 
interstitial edema or peripancreatic fut 
necrosis; only 3.7% of similar lesions 
being found in a control series of p:- 
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tients having similar diseases and fall- 
ing within the same age group. Barr 
and Wolff’ have reported 2 cases of 
hemorrhagic pancreatitis children 
following cortisone therapy for asthma 
and prednisolone therapy for dermato- 
myositis, respectively. Kaplan*® has 
cited evidence that experimental pan- 
creatitis can be induced by the admin- 
istration of DOCA or the mineralo- 
steroids and states that this effect can 
be prevented by the simultaneous ad- 
ministration of ; 1 glucocorticoid, corti- 
sone. He feels thas in acute: pancreatitis 
there is excess’ liberation of 
mineralo-corticosteroids, the deleteri- 
ous effect of which on the pancreas 
can be prevented by the use of corti- 
sone, 

In a previously unpublished study 
the authors*! produced acute hemor- 
rhagic pancreatitis in dogs by injecting 
a solution of crvstalline trypsin into the 
pancreatic duct and dete rmining the 
effect of adrenal corticoids on mortal- 
itv, survival time, serum amylase, 
white blood count, and pi athologic find- 
ings. In 24 control animals there was 
a mortality of 75% and an average sur- 
vival time of 2.6 days in fatal cases. 
In a group of § animals treated post- 
operatively with cortisone acetate® 1] 
mg. per kg. intramuscularly daily for 
5 days, the mortality was 12.5% and 
the one animal that died survived 24 
hours. In a second group of animals 
treated postoperatively with hydrocor- 
tisonet 1 mg. per kg. intravenously for 
5 days, the mortality was 25% and the 
average survival time was 7 days. In 
a third group of 8 animals treated with 
prednisolone phosphate®  postopera- 
tively 1 mg. per kg. intramuscularly 
for 5 days, the mortality was 12.57% 
and the average surv ival time was 6 
diys. No significant difference was 
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found between treated and _ control 
animals as to serum amylase, white 
blood count, gross or microscopic path- 
ologic findings. 

It is concluded that the adrenal 
corticoids offer protection in acute 
pancreatitis in terms of decreased mor- 
tality. This is probably due to an in- 
creased ability of the individual to 
withstand the stress and shock result- 
ing from an abdominal insult and from 
some lessening of the inflammatory 
process in the pancreas. It is felt that 
the experimental and clinical evidence 
available recommend the continued 
use of the adrenal corticosteroids on 
a short term basis in acute pancreatitis, 
particularly in the hemorrhagic necro- 
tizing form. 

III. Recent Advances in the Surgical 
Management of Chronic Pancreatitis. 
The problem of the surgical manage- 
ment of chronic pancreatitis has been 
extensively studied in recent years 
utilizing different techniques designed 
to correct one or more of the know n 
factors involved in the pathogenesis of 
the acute form of the disease. This is 
based on the concept that chronic pan- 
creatitis is the end product of a series 
of bouts of acute inflammation of the 
pancreas, and that correction of those 
defects amenable to surgical attack will 
prevent progression of the disease 
process. 

SURGERY OF THE BILIARY TRACT. 
Cholecystectomy and Choledochotomy. 
The effectiveness of surgical attack on 
the biliary tract will deper end on w — 
disease of this system is involved i 
the genesis of an associated cae 
titis. It has been recognized that pan- 
creatitis may exist in the absence of 
biliary disease, particularly when re- 
lated to alcoholism. Kaden and 
Howard*® in a study of 100 patients 


*The cortisone acetate and prednisolone phosphate were supplied by Merck, Sharp and 


Dohme. 


'The hydrocortisone was supplied by the Upjohn Company. 
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with acute pancreatitis found that 41% 
had associated cholelithiasis, whereas 
59% had a normal gallbladder. Chronic 
alcoholism was found in 3% of those 
with cholelithiasis and in 37% of those 
in the normal gallbladder group. The 
incidence of recurrent pancreatitis was 
47% in patients with cholelithiasis who 
were left untreated but dropped to 7% 
following definitive biliary surgery. 
The incidence of recurrent pancreatitis 
in the normal gallbladder group with- 
out treatment was 43% and in those 
having some form of biliary surgery re- 
mained at 33%. Raker and Bartlett*® 
in a similar study of 83 definitive pa- 
tients surviving one or more attacks 
of acute pancreatitis found an_ inci- 
dence of recurrent abdominal symp- 
toms of 31% in the untreated group: 
whereas those undergoing 
tomy and chole dochostomy had ‘a re- 
currence rate of 8%. Thus it ia be 
concluded that excellent results mav 
be expected from removal of the dis- 
eased gallbladder and calculi from the 
common bile duct in preventing the 
development of chronic pancreatitis, 
but little benefit will accrue by attack- 
ing these structures in the absence of 
demonstrable disease. 

nihary Diversion. Priestley and asso- 
ciates*' have reported their results 
with external and_ internal _ biliary 
drainage in the treatment of chronic 
pancreatitis. Of patients in which 
external T-tube biliary drainage was 
established, 33 were found to have no 
disease of the biliary tract and in this 
group 40% en d complete sympto- 
matic relief; in 39 patients biliary dis- 
ease was ier and complete sy aoe 
matic relief was obtained in 62%. Of 
28 patients in which internal biliary 
drainage, mostly by side to side chole- 
dochoduodenostomy was established, 
16 were found to have no biliary dis- 
ease of which 31% obtained complete 
symptomatic relief, and in 12’ patients 
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in which biliary disease was found, 
50% obtained complete symptomatic 
relief. No statement was made, how- 
ever, as to whether the gallbladder was 
removed in these patients. 

Bowers* reported 6 cases of chronic 
pancreatitis created by Roux-Y choledo- 
chojejunostomy. Four of these had 
either concomitant or previous chole- 
cystectomy. All had had good sympto- 
matic relief for a period of 1 to 3 years. 
Partington™ utilized Roux-Y choledo- 
chojejunostomy in 2 cases with chronic 
pancreatitis who had had _previors 
chole cystectomy and reported good re- 
sults. Allbritten? reported a single case 
treated by cholecystectomy and Roux- 
Y chole ‘dochoje junostomy with free- 
dom from symptoms for 3 years. Cho- 
lecystojejunostomy, utilizing the Roux- 
Y technique has been used by Parting- 
ton with success in 5 patients with 
chronic pancreatitis. Allbritten __re- 
ported a similar case which, although 
complicated by symptoms of cholan- 
gitis, ultimate sly was completely re- 
lieved of sy mptoms. 

Sphincte rotomy. The relief of ob- 
struction of the ampulla of Vater with 
consequent reflux of bile into the pan- 
creatic duct by sphinterotomy was first 
proposed by Archibald in 1919. He 
believed that “preventing a rise of 
pressure in the biliary system for a 
long time, or permane ntly, would be 
best secured by cutting the common 
duct sphincter.” The procedure is now 
widely used due to its re-emphasis by 
Doubilet and Mulholland.  Thei 
early experience was with endodocha! 
sphincte rotomy by means of an es 
pecially constructed sphinterotome!™:"* 
'* They currently perform transduo 
denal sphincterotomy and have now 
been able to report 319 sphincterot 
omies with demonstration of a com 
mon channel in 316 of these cases. Ai 
operative mortality of 5.3% was re 
ported. Of 190 cases with a minimun 
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of 2-year follow-up, 169 or 88% ob- 
tained complete symptomatic relief and 
weight gain". 

Other authors have reported varying 
results with sphincterotomy in chronic 
pancreatitis. Priestley‘! reported that 
of 15 patients so treate comple te 
symptomatic relief was obtained in 7. 
Major and Ottenheimer®* obtained 
good results in 20 out of 23 patients. 
Longmire and Briggs*’, however, were 
successful in only 3 of 8 patients 
treated by sphincterotomy. 

In attempts to improve the results 
by modifying the usual transduodenal 
incisional sphincterotomy, Gille tte’ 34 has 
used “external sphincte rotomy” which 
he describes as a Ramstedt-like incision 
of an hypertrophied sphincter without 
entering the duodenal or ductal mu- 
cosa. He re ported 5 patients success- 
fully treated in this manner. Jones and 
Smith* have utilized transduodenal ex- 
cision of part of the circumference of 
the sphincter to create a “wide trough- 
like stoma,” obtaining good results in 
5 patients so treated. 

It should be pointed out that sphine- 
terotomy can only be expected to be 
successful in cases where a common 
channel exists and will not be effective 
in cases having primary pancreatic duct 
obstruction. It may be concluded that 
sphincterotomy has a valuable role to 
play in that group of patients with 
chronic relapsing pancreatitis who have 
a common channel, but for that group 
who do not have such an anatomical 
irrangement some other form of surgi- 

al attack will have to be considered. 

Sympathectomy. The relief of pain 
in chronic pancreatitis by sympathetic 

enervation thus interrupting the vis- 

eral afferent fibers from the pancreas 
as first proposed by Mallet-Guy*'. He 
is reported a series of 52 resections 

the left nerve for chronic 

increatitis with 83% satisfactory §re- 


its59.60 Ray and Neill*® have reported 
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a study on the abdominal visceral sen- 
sation in man in which they showed 
that the pancreas has a bilateral affer- 
ent innervation through the splanchnic 
nerves and the 7th thoracic through the 
3rd lumbar sympathetic ganglia. Ogle 
and French*’ have reported 4 cases of 
chronic relapsing pancreatitis in which 
they performed bilateral splanchnicec- 
tomy and resection of the sympathetic: 
ganglia from Ts to L; with complete 
relief of pain for a period ranging from 
1 to 6 vears. 

Rack and Elkins** reported 3. pa- 
tients treated by bilateral resection of 
greater, lesser, and least splanchnic 
nerves with resection of the sympa- 
thetic ganglia from Ty to L;. They 
recorded abolition of pain in all 3 pa- 
tients despite persistently elevated 
postope rative serum amylase levels in 
2 patients and concluded that the op- 
eration has no direct effect on the 
pancreatitis. deTakats and associates™® 
have utilized preoperative paraverte- 
bral block in determining the side on 
which to perform sympathectomy and 
splanchnicectomy. Other 
have reported successful control of pain 
by performing resections of the sympa- 
thetic innervation of the pancreas on 
the side on which the pain is manifest. 
Rienhoff and Baker®® reported a case 
of severe chronic pancreatitis in which 
they first performed left sympathec- 
tomy as well as bilateral vagotomy with 
partial relief of pain but complete 
relief was obtained only after subse- 
quent right sympathectomy. 

Yoshioka and Wakabayashi’ have 
performed section of the post-gangli- 
onic fibers of the celiac ganglion sup- 
plying the pancreas in 36 patients with 
excellent results in 35. They state that 
this procedure allows a more complete 
denervation of the pancreas than 
splanchnicectomy or sympathetic gan- 
glionectomy and avoids the excessive 
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denervation of abdominal organs pro- 
duced by celiac ganglionectomy. 

The role of sympathectomy in the 
management of chronic pi ancreatitis 
has not yet been defined. It would ap- 
pear to be of greatest value in con- 
trolling pain in those cases in which 
the disease continues to progress de- 
spite more definitive measures. 

Vagotomy. Vagotomy has been pro- 
posed for the treatment of chronic 
pancreatitis by McCleery and _ associ- 
ates®®, on the basis of (1) prevention 
of ampullary pi duct 
spasm of psychoge nic origin, (2) pre- 
vention of increased pancreatic enzyme 
production of psychogenic origin, (3) 
decreased enzyme production result- 
ing from the presence of peptones and 
hydrochloric acid in the duodenum, 
and (4) prevention of increased hy- 
acid production by the 
stomach in response to emotional 
stimuli. They reported subdiaphrag- 
matic vagotomy performe don pa- 
tients with definite improvement in all. 
They were impressed by the frequency 
of inadequate personi ality and emo- 
tional instability in this group of pa- 
tients. Rack and Elkins**, however, re- 
ported 2 cases of chronic pancreatitis 
on whom they performed bilateral sub- 
diaphragmatic vagotomy without relief 
of abdominal pain. 

Gastrectomy. Gastrectomy as a defin- 
itive treatment for chronic pancreatitis 
has been proposed by Richman and 
Colp**. They feel that good results may 
be obtained from diversion of acid 
chyme and food from the duodenal 
mucosa, thus decreasing secretin stim- 
ulation of the pancreas. They have re- 
ported a case of chronic recurrent 
pancreatitis of 14 years’ duration with 
subsequent development of gastric 
ulcer. Subtotal gastrectomy was _per- 
formed following which there was 
dramatic disappearance of pain, steator- 
rhea and creatorrhea. 


Comfort and associates'® have re- 
ported 2 cases of chronic pancreatitis 
similarly treated with symptomatic re- 
lief in one but failure to control ab- 
dominal pain in the other. 

Pancreatico-jejunostomy. Decompres- 
sion of the pancreatic ductal system 
by distal pancreatectomy pan- 
creatico- jejunostomy allowing the ret- 
rograde flow of pancreatic juice into 
a Roux-Y jejunal limb was first per- 
formed by Longmire in 1951°7. DuVal** 
has reported 26 patients treated by this 
method with complete pain relief in 20 
patients and weight gain in the entire 
group. Puestow and Gillesby** have 
modified this technique by amputation 
of the tail of pancreas followed by 
splitting the pancreatic parenchyma 
and pancreatic duct longitudinally to 
allow better drainage of the pancreatic 
ductal system into the jejunal Roux-Y. 
They reported 4 patients with chronic 
pancreatitis treated by this method 
with excellent results. It would seem 
apparent from these reports that ade- 
quate pancreatico-jejunostomy will 
afford free flow of pancreatic secretions 
into the gastrointestinal tract and there- 
by relieve abdominal pain, improve 
pancreatic function and prevent the 
progression of chronic pancreatitis. 

Total Pancreatectomy. Total pan- 
createctomy for severe chronic pan- 
creatitis was first performed by Clag- 
gett in 19442. A limited number of 
these procedures successfully _ per- 
formed have since been reported in 
the This procedure 
has been reserved for those cases of 
severe calcific pancreatitis with intrac- 
tible pain, loss of pancreatic exocrine 
and endocrine function, and failure of 
other measures to control the disease. 

Summary. The problem of pancrea- 
titis has been reviewed in light of re- 
cent experimental evidence and clinical 
experience. The experimental studies 
of the past decade lend support to 
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the older concepts of the pathogenesis 
of pancreatitis particularly as to the 
importance of the role of a common 
channel in relation to biliary reflux, the 
role of bile in the activation of trypsin- 
ogen and the action of trypsin on the 
pancreas and its vascular supply. Other 
studies have emphasized the impor- 
tance of pancreatic stasis secondary to 
pancreatic duct obstruction and super- 
imposed ischemia independent of the 
bile factor in the genesis of severe pan- 
creatitis. It would appear that a num- 
ber of factors occurring in sequence 
are involved in the development of pan- 
creatic necrosis, those being (1) ob- 
struction to the outflow tract of the 
pancreas, (2) stimulation of pancreatic 
secretion, (3) activation of trypsinogen 
to trypsin within the pancreas, (4) 
general severe ischemia due to the 
action of trypsin on the vasculature of 
the pancreas, and (5) widespread pan- 
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creatic necrosis due to the final attack 
of trypsin on the ischemic pancreatic 
parenchyma. 

Recent contributions to the therapy 
of acute pancreatitis have emphasized 
the importance of vigorous replacement 
of the large deficits in blood plasma 
and red blood cells which occur in 
the initial phases, the value of anti- 
biotic therapy in controlling the second- 
ary invasion of bacteria and the pos- 
sible value of the adrenal corticoids 
in the management of the disease. 

A number of surgical procedures are 
now available for the control of chronic 
pancreatitis, each designed to correct 
a particular factor in the pathogenesis 
of the disease. The selection of appro- 
priate corrective measures will depend 
on a careful evaluation of the problem 
not only in relation to the pancreas 
but also associated organ systems. 
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SEMINAR ON PHYSIOLOGY OF THE EYE 


Some Aspects of Binocular Vision. 
Francis H. Apter, M.D., ( Department 
of Ophthalmology, University — of 
Pennsylvania Medical School). if two 
different contours, such as the pictures 
of a bird and a cage, are viewed in a 
stereoscope by a normal individual, 
they will be seen simult: neously and 
unified, that is, the bird will appear 
inside the cage. This has been called 
simultaneous macular perception, or 
first degree fusion. It is inferred from 
this that the brain can fuse dissimilar 
contours imaged on the two foveas. 

Closer examination of this phenom- 
enon reveals the fact that this is not 
so. While the bird is seen “in the cage,” 
it will be noted that where the bars 
of the cage cross the contour of the 
bird the whole bar is not visualized. 
Either the contour of the bird or that 
of the cage is seen, but not both simul- 
taneously. There is always retinal 
rivalry for dissimilar foveal images. If 
the bars of the c cage overlying the bird 
are eliminated, and only the outline 
considered, the bird and the cage are 
seen simultaneously. A foveal image of 
one eye can be fused with a perifov eal 
image of the other. This poses the 
question, how far from the fovea of 
one eye must a contour be in order 
that it can be fused with a foveal image 
of the opposite eye? 

A method is presented for determin- 
ing the area in which dissimilar con- 
tours can be fused instead of pro- 
ducing retinal rivalry. Using the data 
for the schematic eye this averages 300 
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» in diameter. This corresponds well 
with the diameter of the rod-free re- 
gion of the macula as determined by 
Polvyak and by Pirenne. It also corres- 
ponds with the area of the fovea (250 
» ) previously determined by Adler 
and Meyer in which visual acuity is 
at a maximum, and which apparently 
is used as a unit. The foveal image os- 
cillates over this area due to the nor- 
mal micronystagmus of the eyes. See- 
ing is compared to palpating the sur- 
face with sensory receptors such as a 
finger when used to feel a surface. It 
is suggested that the different types of 
connections between the receptors of 
the fovea and those of the perifoveal 
areas with the brain are the basis of 
this phenomenon. 

Some Aspects of Extraocular Muscle 
Physiology. Goopwix M._ Breintn, 
M.D., (Department of Ophthalmology, 
New York Universitv-Bellevue Medical 
Center). A number of problems in 
ocular motility are under investigation. 
1) The existence of tonic innervation 
to the extraocular muscles is a salient 
feature of ele ctromyographic investi- 
gation. This activity is intimately asso- 
ciated with the arousal mechanism and, 
probably, the reticular formation. In 
sleep and anesthesia, in man and cat, 
the electrical activity disappears but 
returns on awakening. The state of ten- 


sion of the muscle also plays a part,. 


in that completely relaxed, detached 
muscle in man was electrically silent 
but could fire well on versions. No 
phasic stretch mechanism could be 
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demonstrated. 2) The action of suc- 
cinylcholine on extraocular muscle is 
to elicit a depolarization with induced 
discharges for several minutes followed 
by a nonelectrical contracture. A strain 
gauge, technique shows the 
effect to be similar in man, dog and 
cat. The rise of intraocular pressure 
after succinylcholine is dependent upon 
compression of the globe by the extra- 
ocular muscles. 3) A new law of ocular 
motility has been proposed. This states 
that the innervation to the extraocular 
muscles parallels the position of the 
eve and can be predicted. Exceptions 
occur in cocontraction, certain neuro- 
logical conditions, mechanical strabis- 
mus and pseudopalsies. 

Some Aspects of Lens Metabolism in 
Diabetes. Jor. B. Cuopos, M.D., and 
Hepwice E. Haseccer-Cuopos, M.D. 
(Wills Eye Hospital). The transport of 
glucose across cell membranes and the 
mediation of intracellular enzymatic 
processes are presently considered to 
he the main functions of insulin, which 
should be correlated with the anatomy 
and biochemistry of the lens. Lack of 
insulin results in grave repercussions 
on the lens and may be explained in 
the light of this knowledge. There is 
ample experimental evidence that the 
oxidative breakdown of carbohydrates 
takes place exclusively in the lens 
epithelium, furnishing the rest of the 
lens with high energy compounds. 
Glycolysis is ordinarily confined to the 
cortex and nucleus. This energy is re- 
quired by the lens for protein turn- 
ver and maintaining an ionic equilib- 
rium. The diabetic lens is characterized 
bv a deranged carbohydrate metabo- 
sm even in the primary phases, and 

71% decrease in hexokinase activity 
s well as an 83% increase of adenosine 

iphosphatase activity above normal 
re noted. The net result is a reduction 
' available energy. Intumescence of 

lens following upon inhibition of 


carbohydrate metabolism is a secondary 
phenomenon, and the _ basic histopa- 
thology in the diabetic lens is the 
hydropic fiber. The action of insulin on 
the lens is not known and seems to be 
relatively unimportant in the transfer 
of glucose across the lenticular mem- 
branes. The hypothesis is advanced 
that insulin mediates intracellular en- 
zymatic processes in the lens epithelial 
cells. Most, if not all, of the high energy 
compounds are formed in the lens epi- 
thelium and it is logical to assume that 
the mitochondria in the cells of the 
lens epithelium play the major role in 
the formation of high energy com- 
pounds such as adenosine triphosphate. 
Decreased oxidative phosphorylation 
activity of the mitochondria in the lens 
epithelial cells in the diabetic state 
is a most attractive theory but must 
await experimental confirmation. Fur- 
thermore, if the administration of 
insulin could be shown to exert an 
influence on the mitochondria, the re- 
versal of diabetic cataracts would find 
a series of ready explanations. 

Some Aspects of Corneal Physiology. 
Francis P. Furcrvete, M.D. (Wills 
Eye Hospital). When the cornea loses 
transparency by virtue of trauma, ex- 
cess water or increased pressure, nor- 

mal passage of light through this 
medium is distorted interfering with 
proper image formation on the retina. 
The factors responsible for the mainte- 
nance of normal optical function of the 
cornea embrace its anatomy, chemical 
and metabolic physiology and the dy- 
namics concerned with water move- 
ment. The anatomic features of the 
cornea favoring transparency are the 
mirror-like smoothness of the surface 
epithelium, the precise _lattice-like 
arrangement of the stromal fibers and 
surrounding cementing substances. To 
this may be added its lack of lv wees 
and blood vessels. Chemically, 14% of 
the dry weight of the cornea is made 
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up of mucins occurring free or bound 
to acid polysaccharides as mucoids. 


The free mucopoly saccharides are 
chondroitin sulphuric acid A, chon- 
droitin and keratosulphate. Studies 


using radioactive sulphur indicate that 
the mucopolysaccharides are metabol- 
ically active, the major portion of the 
uptake being related to keratosulphate. 
The dynamics of water movement and 
the mechanism by which the cornea 
maintains a state of deturgescence have 
been subjected to a great deal of in- 
vestigation. Cogan and Kinsey had 
postulated that normal turgescence 
was maintained by an osmotic gradient 
across the cornea due to the hyperos- 
motic effect of tears and aqueous with 
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respect to plasma. Furthermore the 
epithelium and endothelium were 
thought to be impermeable to NaCl 


acting as “limiting barriers.” Potts and 
Maurice, using tracer ions, later showed 
that NaCl was permeable through 
these barriers. Recent evidence by 
Harris suggests that the cornea con- 
tains a “water pump or cation pump” 
mechanism to maintain a normal stage 
of deturgescence. In addition, this re- 
straining force of hydration appears to 
be an active process mediated by the 
living cell. Metabolic enzyme poisons, 
lowered oxygen and increased CO, 
tension favor corneal hydration by in- 
terfering with the “water pump” 
mechanism. 
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BOOK REVIEWS AND NOTICES 


PRAKTISCHE RHEUMATHERAPIE. By Dr. MEp. 
Rupote Kron. Pp. 212; 2 ills. Stuttgart: 
Hippokrates Verlag, 1958. Price, DM 22.50. 
Tris book is by a practitioner for practi- 

tioners, avoiding expensive tests and pro- 

cedures. Part I deals with therapeutic meth- 
ods: elimination of focal infection, salicylates, 
pyrazoles (pyramidon and butazolidine ), 
hormones (a sound conservatism is revealed - 
vitamins, chloroquin and gold (both much in 
favor with the author), irritative substances 
(pyrogen), physiotherapy, diet; of the sub- 
stance causing local effect, the author favors 
injections with isotonic sodium bicarbonate; 
injections with novocain are useful not be- 
cause of the anesthetic but because of the 
inflammatory effect; the value of injecting, 
locally, antiphlogistic hormones is stressed. 

Part II presents a description of the rheumatic 

diseases, as published by the Swiss rheumatic 

society, and each entity is discussed thera- 
peutically. In presenting Selye’s general adap- 

tation syndrome, the author speculates on a 

pure antiphlogistic and on a pure antiinfec- 

tious adaptation. Gold and chloroquin are the 
chief standbys in rheumatoid arthritis, using 
the ESR as a guide in management. The 
chronic deforming polyarthrosis reacts often 
favorably to pyrogens (the author uses pyrexal 
which is liposaccharid obtained from 
Salmonella abortus equi, nonpathogenic for 
man), management in spas, and chloroquin 
also being helpful. Special joint localizations 
ire individually discussed. Many neuralgias 
are caused by spondylosis and spondylarthro- 
sis; and when there is a primary irritative 
focus in the spine, local peripheral therapy 
is contraindicated; while neuralgias of periph- 
eral origin tolerate strong local therapy well. 

Static pains are worse in the evenings, rheu- 
iatie pains in the morning, and neuralgic 
iins at night time. Involvement of the 

ympathicus nerve may lead to disturbing 
ymptoms referrable to the area of head-neck- 
hest-upper extremities; gynergen and hyder- 
en are helpful and so is chlorpromazine. 

‘Neuralgias of the intercostal nerves and of 
‘© abdominal wall offer problems in differ- 
tial diagnosis. Many helpful suggestions are 
ide for the management of low back pain, 
iatica, and herniation of the disc (for the 
‘ter condition operation is considered only 
urgent cases or as a last resort). Finally, 
rositis, muscular rheumatism, involvement 


of the nerves and arteries by the rheu- 
matic process are discussed. 

Throughout, the author shows sound criti- 
cism, humor, understanding for the patients’ 
needs (although psychiatrists will find them- 
selves short changed), he obtains results with 
small expense to the patient and proves that 
with his keen and long term observations and 
with his empirical therapeutic approach, a 
practitioner can accomplish a great deal. 


H.R. 


L’ ANGIOGRAPHIE CEREBRALE. By JoEL BONNAL, 
M.D., Assistant Neurosurgeon to The Neuro- 
surgical Clinic of the Faculty of Medicine of 
Marseille Hospital, AND JAcQuEs LEGRE, 
M.D., Electroradiologist of the Marseille 
Hospital. Pp. 254; 223 ills. Paris: Masson 
et Cie, 1958. Price, 6.00 francs. 

Tuis book is based on the study of more 
than 2500 carotid angiograms done since 
1949 in the Neurosurgical Clinic of Marseille. 
The authors state that it is not only a mor- 
phological presentation but they hope a 
dynamic one. An excellent schematic illus- 
tration is presented in the beginning of the 
book of the normal cerebral angiogram. The 
branches of the vessels are clearly labeled 
and offer the student the normal pattern which 
he can compare with the abnormal angio- 
grams to follow. The book is introduced by 
a short history of the cerebral angiography. 
The chapter on the technique of cerebral an- 
giography is excellent. In this chapter all the 
accepted methods of vertebral angiography 
are discussed as well as unusual techniques 
such as angiography with compression of the 
opposite carotid, total simultaneous cerebral 
angiography and angiography combined with 
pneumoencephalography, as well as venog- 
raphy and angiography of the orbit. 

The whole chapter is devoted to the indi- 
cations, contraindications, and complications 
of cerebral angiography. Chapter 3 describes 
the normal cerebral angiogram and chapter 4 
angiography of cerebral malformations and 
tumors. Chapter 5 presents vascular malfor- 
mations and 6, angiography of arteriosclerosis 
and obstruction of arteries and veins. The last 
chapter, number 7, describes angiographic 
findings following cranial trauma. 

The illustrations in this book are superb 
and whenever not self-explanatory, they are 
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accompanied by excellent schematic line 
drawings. 

Although during the past 5 years there 
have been many new books on cerebral an- 
giography, it is this abstractor’s opinion that 
this is one of the best and should be in the 
library of the internist, as well as the neurolo- 
gist and neurosurgeon interested in the ever 
expanding use of cerebral angiography. 


M.S. 


DIsEASES OF THE Esopuacus. By ]. TeRRACOL, 
Professor of the Faculty of Medicine of 
Montpellier, and Ric HARD H. Sweet, Asso- 
ciate Clinical Professor of Surgery, Harvard 
Medical School. Pp. 682: 409 ills. Philadel- 
phia and London: W. B. Co., 
1958. Price, $20.00. 


Saunders 


Sweet has revised the second edition of 
Terracol’s book, Maladies de L’E- 
sophage.” The surgical interests of the re- 
visor led him to concentrate on the problems 
of endoscopy, biopsy techniques, congenital 
malformations, extraction of foreign bodies 
from the esophagus, fistulae, perforations as 
well as the diagnostic and therapeutic prob- 
lems associated with esophageal tumors. All 


“Les 


of these subjects are thoroughly discussed 
and the surgical techniques are beautifully 
illustrated. The new chapter on esophageal 
substitution is to be commended highly. 
From the internists standpoint, the hook is 
extremely deficient in considerations of physi- 
ology and pharmacology. Classifications and 
concepts of motor disorders of the esophagus 
are obsolete. The authors do not 
reflux from the stomach as a major con- 
tributing cause to the development of chronic 
esophagitis, which is at variance with cur- 
rent concepts. Most amazing to this reviewer 
is the complete omission from the text of 
any consideration of hiatal hernia. This ab- 
normality is not even listed in the index. 
This book will be of interest to the endoscop- 
ist and surgeon but will have little to offer 
those interested in diagnosis and nonsurgical 
therapy of diseases of the esophagus. 


consider 


S.L. 


L*’EMBRYOLOGIE DE L’CEr ET SA TERATOLOGIE. 
By Cn. DeyeEAn, G. LEPLAT AND FR. 
Hervover. Pp. 728; 534 ills. and 10 color 
plates. Paris: Masson et Cie, 1958. Price, 
8.000 fr. 

Tuts year’s monograph published by the 
Societe francaise d’ophthalmologie presents an 
exhaustive review of the current knowledge 
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concerning the embryology and teratology of 
the eye. 

The first section contains a detailed descrip- 
tive analysis of the development of the normal 
eye. Special emphasis is placed upon recent 
theoretical and experimental evidence which 
has resulted in a better understanding of the 
mechanisms involved in the differentiation and 
organization of these Much of the 
text is based upon studies carried out by the 
authors themselves, although a liberal bibliog- 
raphy is included. 

The second portion of the book deals with 
the various results of abnormal growth and 
development of the eye. The authors have 
compiled an extensive atlas of teratology and 
have amplified it with a detailed analysis of 
the divergent offered to explain 
these malformations. 

The work should serve as a useful reference 


tissues. 


theories 


for the clinician as well as for the basic 

scientist. W.F. 

SurGcERY IN Wortp War IIL. 
SURGERY IN THE MEDITERRANEAN THEATER 
oF Operationss. Edited by Con. Joun 
Boyp Coates, ]R., MC, MATHER CLEVE- 
LAND, M.D., M. McFet- 


nIDGE, M.A. Pp. 368; 96 ills. Washington: 
Office of the General, Depart- 
ment of the Army, 1957. Price, $4.00. 

this book covers era 
from November of 1942 until May, 1945. 
During this time 79,000 cases of orthopedic 
type were treated. The management of these 
by a Medical Corps of almost no officers of 
previous combat experience is honestly re- 
corded. The text for students 
and physicians may not have extreme medi- 
cal interest because of the administrative con- 
siderations which fortunately are not exten- 
sive. The principles evolved from this theater 
in regard to splinting, management of com- 
pound fractures, wounds of joints and ampu- 
tations are excellent. It would be well to 
show them to our current and future medical 
students not only from the standpoint of 
trauma management but in the big picture 
if war should again occur. Certainly those 
responsible for civilian defense from the ther- 
apy aspect should know them. 

All in all this is a good text which I con- 
sider a must for those in the Medical Corps of 
the Army and Navy or Civilian Defense. It 
would be well to have its conclusions as to 
principles of wound management stressed in 
our current medical school curriculum. 


Surgeon 


peace-time 
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AviaTION Mepicine. Edited by Ciayron S. 
Wurtre, W. Lovetace, II, ANp 
Frepernic G. Himscu. The Lovelace Founda- 
tion for Medical Education and Research, 
Albuquerque, New Mexico. Pp. 276; 109 
ills. New York: Pergamon Press, Inc., 1958. 
Price, $12.00. 

Tuts book is a valuable presentation of’ re- 
cent advances in instruments and methods. 
It presents the present state of our knowledge 
in several fields relating to aviation medicine. 
The presentations are in the nature of author- 
itative reviews by persons of considerable 
stature in their several areas of research. 
The volume can not only serve as a source 
book but it can be useful to graduate stu- 
dents and those concerned primarily with 
research. Individuals cael in respiratory 
gases will find the chapters on this subject 
particularly rewarding. M.O. 


Le PNEUMOTHORAX SPONTANE NON TUBER- 
CULEUX DE L’ADULTE ET SON . TRAITEMENT. 
By ANnpre Meyer, J. P. Nico anp Jj. 
Carraup. Pp. 144; 32 ills. Paris: Masson 
et Cie, 1958. Price, 1.950 fr. 

Tus is a discussion of spontaneous non- 
tuberculous pneumothorax based upon 53 
cases observed between 1949 and 1954 at 
LHopital Boucicaut. These cases were en- 
countered among 20,000 chest cases seen per 
year. At the same time 4 cases of sponta- 
neous pneumothorax associated with tuber- 
culosis were encountered. There is an ade- 
quate presentation of the etiology, the clinical 
picture and diagnostic and therapeutic pro- 
cedures. The authors recommend _ tale 
poudrage for recurrent pneumothorax and 
simple pneumothorax with generalized em- 


physema., K.B. 


PRAcTICAL DerRMATOLOGY. By GEORGE M. 
Lewis, M.D., Professor of Clinical Medi- 
cine (Dermatology ) Cornell University Med- 
ical College; Attending Dermatologist, The 
New York Hospital. 2nd ed. Pp. 363; 121 
ills. Philadelphia and London: W. B. 
Saunders Co., 1959. Price, $8.00. 


THe second edition of Lewis’s Practical 
Jermatology continues to be a most accep- 
table small volume for medical students and 
‘or general practitioners, as well as an aid 
n orientation for other specialists. This new 
dition is improved by the inclusion of some 
asic science material, which, although 
ketchy, is most welcome. There has been 
n increase of 99 plates and 50 pages of 
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text. This additional space has allowed for 
the inclusion of an increased number of dis- 
eases. The illustrations are superb, although 
black and white for economical reasons; the 
text is up-to-date; the index is reasonably 
complete and there is a basic bibliography 
chiefly of textbooks dealing with dermatology 
and allied fields. H.B. 


Tumors OF THE LUNGS AND MEDIASTINUM. 
By B. M. Friep, M.D., Associate At- 
tending Physician, Montefiore Hospital; As- 
sociate Visiting Physician, Morrisania City 
Hospital, New York. Pp. 467; 235 ills. Phila- 
delphia: Lea & Febiger, 1958. Price, $13.50. 
Tue author, who has been interested in 

tumors of the thorax for more than thirty 
years, has given us a very good monograph 
on that subject. With special emphasis on 
cancer of the lung, he has gone into the 
histogenesis, pathologic classification, and 
etiology, as well as the clinical manifestations 
of the disease throughout its life cycle. Five 
contributing authors have covered the special 
problems of therapy. The book is well written 
and unusually well illustrated from the patho- 
logic viewpoint. The book will be most useful 
to the student of this field. ].J. 


CHRONIC BRONCHITIS, EMPHYSEMA AND Cor 

PULMONALE, By C. H. Stuart-Harris, M.D. 
AND T. Haney, M.D., University of Shef- 
field, England. Pp. 245; 61 ills. Bristol: 
John Wright & Sons, Ltd. (The Williams 
& Wilkins Co., Baltimore, exclusive U.S. 
Agents), 1957. Price, $8.50. 

Curonic bronchitis and its sequelae, em- 
physema and cor pulmonale have long been 
recognized as major medical problems b 
British authors, American physicians, with 
certain exceptions, tend to belittle the im- 
portance of bronchitis. It is quite possible 
that a Death Certificate signifying “Bron- 
chitis” would be returned as incomplete or 
inaccurate. Granted important differences in 
climate and household heating arrangements 
between America and Great Britain, one 
wonders whether this country can be as free 
from bronchitis as many would imply. 

Stuart-Harris and Hanley have produced 
a short lucid account of the problem. The 
clinical and pathological pictures of bron- 
chitis, emphysema and cor pulmonale are 
well summarized. Treatment is clearly pre- 
sented. Pulmonary function tests are reviewed 
and the results presented for various stages 
of the disease process. Surveys of hospital 
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patients, industrial workers and a rural pop- 
ulation are of special interest. 

The final chapter on “Epidemiology and 
Pathogenesis of Chronic Bronchitis” is most 
provocative. Many unanswered questions re- 
garding air pollution are raised. There can 
be little doubt that avoidable smoke (tobac- 
co) and less easily avoidable irritant (air 
pollution) both play major roles in the life 
history of this increasingly important group 
of related diseases. 

The book is well printed, the majority of 
the illustrations are clearly reproduced; a 
few charts and legends are difficult to de- 
cipher. References to the literature follow 
each chapter, an Index is provided. The book 
is recommended to practitioners as an excel- 
lent survey of the subject, and to specialists 
for some new approaches to an old problem. 


R.C. 


PERSONALITY PATTERNS OF PSYCHIATRISTS. 
By Roserr R. Hout, Pu.D., AND LESTER 
Luporsky, Pu.D. Vor. 1. A Stupy oF 
METHODS FOR SELECTING RESIDENTS. Pp. 
386. New York: Basic Books, Inc.. 1958. 
Price, $7.50. Voi. 2. SuPPLEMENTARY AND 
SUPPORTING Dara. Pp. 400. Ann Arbor: 
Edwards Brothers, Inc. Price, $4.00. 
VoLuME 1 describes selection procedures 

for psychiatric residents. It represents the 
culmination of a 10-year effort to learn how 
residents were being selected for the Men- 
ninger School of Psychiatry. The volume is 
divided into four parts. Part I introduces the 
problem, the subjects, and the setting in 
which they were trained and the research 
was carried out. Part II describes the plans 
and main findings of the two major research 
designs followed. Part III is devoted to the 
personality of the psychiatrist. The final 
section offers conclusions and recommenda- 
tions for the selection of both psychiatric 
residents and candidates for learning in psy- 
choanalysis. 

This book is a worthy contribution to the 
literature for selection of people for training 
in psychiatry and in psychoanalysis. 

Volume 2 contains detailed accounts of the 
research methods and many tables of quanti- 
tative findings. It is arranged as a series of 
appendices to the chapters of Volume I, and 
should be read in connection with these chap- 
ters at the points indicated in the text. 

This volume contains detailed considera- 
tion of measures of competence in psychiatric 
work and full details of the methods used in 
obtaining criteria. The book includes samples 
of the manuals developed for the scoring of 
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interviews and projective texts for psychiatric 
selection. Included is an extensive summary 
of expert opinion on the personality requisites 
for psychotherapy and psychoanalysis. The 
authors include a full discussion of sources in 
their results. M.B. 


MopERN CHEMOTHERAPY OF TUBERCULOSIS. 
By Rocer S. M.D., ANnp a 
CarROLL BELL, M.S., Colorado Foundation 
for Research in Tuberculosis and the Uni- 
versity of Colorado School of Medicine, 
Denver, Colorado. Pp. 109: 11 ills. New 
York: Medical 1958. 
Price, $4.00. 

IN just over a decade the introduction of 
effective chemotherapy has revolutionized the 
treatment of tuberculosis. Three major or 
standard drugs are available (Streptomycin, 
Para-aminosalicylic acid and Isoniazid ) plus 
a score of “second choice” or experimental 
compounds. This concise volume, the eleventh 
of a series of Antibiotics Monographs is a 
distillation of the tremendous volume of lab- 
oratory research and clinical experience that 


Encyclopedia, Inc., 


has accumulated concerning antituberculosis 
drugs. 

The authors summarize the pharmacology, 
dosage, toxicity, indications and contraindi- 
cations of all important drugs. Various com- 
binations and regimens are compared, Drug 
resistance and infection with atypical myco- 
bacteria receive appropriate attention. Sup- 
plementary measures: rest, collapse, resec- 
tion, steroid hormones and patient education 
(best carried out in a tuberculosis hospital ) 
are intelligently discussed. References (510) 
add greatly to the value of the book. 

This monograph should be studied, and 
its principles followed, by all physicians who 
treat tuberculosis. R.C. 


REVERSIBLE RENAL INSUFFICIENCY: DIAGNO- 
SIS AND TREATMENT. By DonaLp H. ATLas, 
M.D., Px.D., Associate Professor of Medi- 
cine, Northwestern University School of 
Medicine, and Peter GaperMAN, M.D., 
Late Associate Professor of Medicine. 
Chicago Medical School. Pp. 233; 19 ills. 
Baltimore: The Williams & Wilkins Co.. 
1958. Price, $7.00. 

From the mass of literature on acute and 
chronic renal insufficiency and their 
own experience, the authors have presented 
salient facts about renal insufficiency. They 
emphasize that the major objective of the 
book is to enable the clinician to differentiate 
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these potentially reversible acute and chronic 
renal insults from primary renal disease 
where progression is not influenced by treat- 
ment, and in this they have been successful. 

In the early chapters, pathology, patho- 
genesis, diagnosis and differential diagnosis 
of acute renal insufficiency are reviewed as 
an introduction into the clinical management. 
The latter chapters, about one-fourth of the 
book, deal mainly with disturbances in cal- 
cium metabolism which are associated with 
chronic renal insufficiency, and in which the 
renal disease may be arrested or reversed. 
Case histories illustrate some of the etiologic 
factors associated with potentially reversible 
acute and chronic renal insufficiency, 

This book should prove of value to the 
intern, resident, internist and surgeon. The 
Bibliography is comprehensive. 1.G. 


PHYSIOLOGIE DU SYSTEME NERVEUX CENTRAL. 
By Greorces Morn, Professor of Physiology, 
Faculty of Medicine, University of Marseille. 
ird ed. Pp. 396; 104 ills. Paris: Masson et 
Cie, 1958. Price, 3.400 fr. 

Tue author states that although the present 
edition follows the preceding one in much 
of the material, he has also made many im- 
portant additions and changes in order to 
keep pace with the latest developments in 
this field. 

The chapter on muscular tonus has ‘been 
revised and includes the most recent knowl- 
edge on the musculo tendon proprioceptors. 
Many changes have been made in the chap- 
ters devoted to the hypothalamus, gray cen- 
tral nuclei and the reticular formation. The 
book is divided into the following chapters: 
1) The spinal nerve roots, 2) Spinal cord, 
3) Muscular tonus, 4) The cerebellum, 5) 
The cerebral cortex, 6) The thalamus, 7) 
lhe hypothalamus, 8) The basilar gray nuclei, 
9) The reticular formation. 

This book written in French by a physiolo- 
gist is primarily concerned with the physiol- 
ogy of the nervous system and not with 
physiologic anatomy or physiopathology. 

This volume is a welcome addition to 
current textbooks in neurophysiology. 


MSS. 


PERSONALITY CHANGE AND DEVELOPMENT AS 
MEASURED BY THE PROJECTIVE TECHNIQUES. 
By Harrower, Pu.D., Temple Uni- 
versity Medical Center, Pp. 383, illustrated. 
New York: Grune & Stratton, Inc., 1958. 
Price, $10.00. 
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Tue author, long a leader in the applica- 
tion and refinement of psychological tests, 
addresses herself to several lingering and 
important issues in this book. Do these 
techniques reflect the personality change 
noted by clinicians or established on some 
other basis? Harrower, after analyzing the 
test protocols of a number of patients she 
has reexamined over the years, concludes 
that they do. Having settled the basic ques- 
tion, the author goes on to document in 
some specificity the various dimensions which 
accompany positive and negative behavioral 
change. Finally she notes that the kinds of 
change wrought by psychotherapy, and the 
changes brought about by time itself or im- 
proved life circumstances, or both, are essen- 
tially of the same order. While one can argue 
that the volume falls short of scientific rigor 
and precision, this is characteristic of the 
field itself. Even so, this study does mark 
another step in the evolution of objective 
assessment techniques. M.B. 


ATLAS INTRACARDIALER DrucCK KURNEN. 
ATLAS OF INTRACARDIAC PRESSURE CURVES. 
ATLAS DE CurRVAS TENSIONALES INTRACAR- 
pracas. By Orro BAYER AND Hans HELMuT 
Wo tter, Chief and Associate, Medical De- 
partment, Berlin-Moabit City Hospital. 
English translation by G. R. Granam, M.D., 
London; Spanish translation by Dr. E. 
Low-Mavus, Barcelona. Pp. 185; 53 figs, 42 
plates. Stuttgart: Georg Thieme Verlag, 
1959 (Intercontinental Medical Book Corp., 
New York, U.S. Agents). Price, $16.20. 

Born the publisher and authors deserve 
the highest praise for bringing forth this 
beautiful book. 

It consists of three parts, each written in 
German, English and Spanish. Although it 
was not the authors’ intention, the reviewer 
knows no less painful way of learning a for- 
eign scientific 

The first part contains a general discussion 
of normal pressure curves, illustrated by 23 
figures; the second abnormal curves  illus- 
trated by 30 figures; the last an atlas of 42 
figures illustrating the normal and abnormal 
pressure patterns in congenital and acquired 
heart disease (primarily mitral, tricuspid and 
pericardial) and some artifacts. An attached 
tape marker (so common in the finer books 
of years ago) facilitates exposure of the 
figures referred to in the text. Left and com- 
bined left and right heart catheterization is 
not discussed or illustrated probably because 
they were not practiced at the time this new 


book was written, a tribute to the rapidity 
of medical advances today. 

The major criticism is the lack of anatomic 
evidence to support the interpretation of the 
pressure curves. This is particularly true of 
the wedge pressure curves. i. 


Die WIiRBELSAULE IN ForsSCHUNG UND PRAXIS. 
(Edited by Pror. Dr. mep H. JUNGHANNs, 
Oldenburg): REFERATENBAND II AND III, 
1958 (Volumes 8 and 10) Edited by Dr. 
MED. F. BreDERMANN, Pp. 175 each. Stutt- 
gart: Hippokrates Verlag, 1958. Price. not 
given. 

THEsE are volumes 8 and 10 of a series 
of books entitled “The Vertebral Column in 
Research and Practice.” While most previous 
volumes dealt with the pathology, diagnosis 
and treatment of diseases of the spine, the 
present volumes, like volumes 4 and 6. con- 
tain individual reviews of a total of 262 
papers and 14 books of the world literature. 
as well as two collective reviews on the drug 
therapy of chondrosis intervertebralis by W. 
Diener, and on the anatomy and pathology 
of the segments of motion of the spine by 
E. Emminger. In order to facilitate filing of 
the reviews, one-sided printing and the 
international decimal classification were used. 
All physicians who are interested in the spine 
will be delighted with this new venture. 


W.E. 


DISEASES OF THE COLON AND ANORECTUM, 
By Roserr M.D., of the Mount 
Sinai, Montefiore and Bronx Municipal 
Hospitals and Associate Professor of Clinical 
Surgery, Albert Einstein College of Medi- 
cine, 2 vols. Pp. 1238; 634 ills. Philadelphia: 
W. B. Saunders Co., 1959. Price, $35.00. 
THE author, together with 81 other con- 
tributors, has written the best text on the 
lower segments of the gastrointestinal tract 
that this reviewer has read. The excellent 
balance of basic considerations of anatomy, 
physiology and pharmacology together with 
the clinical aspects of diagnosis and treat- 
ment are unusual for a specialized, surgical 
text. Even more unusual is the emphasis 
placed upon emotional aspects of disease, too 
often anathema to the surgeon. 

Many of the contributors are recognized 
authorities in their fields and all have con- 
tributed to the literature of the subject they 
discuss. Thus there is an up-to-dateness of 
the material as well as a critical analysis of 
medical and_ surgical concepts. The senior 
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author has done an excellent job of integrat- 
ing the subject material but this reviewer 
would like to suggest, should the text be re- 
edited, that the section on diagnosis be 
expanded. The book is generously illustrated 
and tersely written. It will be a rewarding 
reference for student, investigator, teacher, 
internist and surgeon. S.L.. 


How to ann Have Your Bapy. By 
EpMuND JAcosson, M.D. Pp. 187; 16 pages 
of illustrations. New York: McGraw-Hill 
Book Company, Inc., 1959. Price, $3.95. 

JAcopson’s method of controlled scientific 
muscle relaxation during pregnancy and labor 
is somewhat in contrast to the frenetic exer- 
cise and study program usually advised as 
preparation for “patural childbirth.” He 
contends that exercise produces muscular 
tension rather than relaxation but that. the 
latter, which is so desirable during labor, can 
be achieved by application of the prin ciples 
he has developed during the years he has 
studied muscle physiology. Muscle relaxation 
is quite different from hypnosis since it is 
under the control of the patient and in con- 
trast to the usual training programs during 
pregnancy. The author makes no effort to 
acquaint the mother with details of pelvic 
anatomy and physiology. 

The method of relaxation is described in 
great detail as it would be taught to a pa- 
tient during pregnancy. Methods for relaxing 
each set of muscles in the body are explained 
and well illustrated with photographs. Finally, 
the technique for achieving relaxation during 
labor and after delivery is indicated. 

There is no doubt but that relaxation and 
elimination of tension will improve labor and 
delivery. This book should be of great help 
to doctors and patients who are interested 
in “natural childbirth” but who are loath to 
accept all the ritual and mumbo-jumbo which 
has heretofore been a part of the program. 


MENTAL SuBNOoRMALITY. By RicHARD L. 
MAsLAND, M.D., Assistant Director of the 
National Institute of Neurological Diseases 
and Blindness, National Institutes of Health. 
SEyMour B. Sarason, Pu.D., Professor of 
Psychology, Yale University, and Tomas 
Giapwin, .Pu.D., Social Science Consultant 
with Community Services Branch of the 
National Institute of Mental Health. Pp. 
442; 11 ills. New York: Basic Books. Inc.. 
1958. Price, $6.75. 
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A pHysiciaNn, a psychologist and a_ social 
scientist present the results of an intensive 
research investigation, sponsored by the Na- 
tional Association for Retarded Children, into 
the biological, psychological and cultural fac- 
tors in the causation of mental subnormality. 

Part one of the volume deals with those 
factors which produce anatomical or chemical 
abnormalities of the nervous system leading 
to mental subnormality. Part 2 is a study of 
the cultural and environmental factors which, 
through the establishment of unhealthy intel- 
lectual response, may prevent the optimum 
functioning of the mind in a person whose 
nervous system is basically capable of normal 
activity. 

The mentally subnormal population is at 
the lower end of a continuum of intellectual 
ability which embraces the total population. 
The authors state that the challenge lies in 
the realization that the more known about 
mental subnormality the more will also be 
known about normal intellectual processes. 

Extensive reference lists and an index is 
included. The entire book is unusually well 
written and makes for stimulating reading. 


M.B. 


Ex Ornticen pve Las Bacrertas. (THE START- 
ING Point or Bacteria), By C. XALABARDER 
AND R. Cutient, El Instituto Antitubercu- 
Barcelona, Spain. Pp. 95; 76 ills. 
Barcelona, Spain: Instituto Antituberculoso 
“Francisco Moragas,” 1958. 
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Tue authors conceived the idea of killing 
bacteria with formalin shortly after starting 
new broth cultures, and of taking electron- 
micrographs of these very young cultures. 
The bizarre fungoid structures observed are 
interpreted as meaning that bacteria are 
microfungi; rod forms being arthrospores and 
cocci being conidia. 

The text is limited to a few pages and 
repeated in English, as are also the legends 
with the photographs. There are technically 
good pictures of several kinds of bacteria, 
but the interpretations made by the authors 
are far from satisfactory to this reviewer. 

Electron microscopists should have a look 
at these photographs, without reading the 
text. E.S. 


ListERIOSEN. Edited by E. Roors anp D. 
Srraucu, Justus Liebig University, Giessen, 
Germany. Pp. 116; 15 ills. Berlin: Paul 
Parey, 1958 (Can be ordered through 
Walter J. Johnson, Inc., New York). Price, 
DM 14. ($3.34). 
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In this paper-bound monograph are printed 
the 11 papers delivered at a 2-day interna- 
tional symposium on listeriosis held at 
Giessen, June 27-28, 1957. Three articles 
are written in English, the others in German. 

L. monocytogenes, and the host-parasite 
relationships it establishes in animal and 
man, are subjected to thorough examination 
and informal discussion. Not much new in- 
formation on the organism itself or the nature 
of listeriosis in lower animals comes from this 
symposium. But this reviewer found the evi- 
dence for a relationship to human abortion 
worthy of note. Finally, it should be pointed 
out that L. monocytogenes is still a candidate 
for the unsettled etiology of infectious mono- 
nucleosis in the opinion of some of the partici- 
pants of the symposium. 

The contents of this monograph have ap- 
peared as supplement No. 1 of the Zentral- 
blatt fiir Veterinarmedizin. 


Linrorpatias TumMoraces (Lymphatic Tu- 

mors). By MaNuiio Ferrari, Professor of 
Pathology, Montevideo School of Medicine; 
Internist, Institute of Pathology and Physical 
Sciences, and HetmMutr Kasporr, Associate 
Professor of Radiology, Montevideo School 
of Medicine; Therapist, Institute of Radiol- 
ogy and Physical Sciences. Pp. 199; 70 ills. 
Buenos Aires, Argentina: Lopez & Etche- 
goyen, 1958. 

In this book giant follicular lymphoblas- 
toma, lymphosarcoma, Hodgkin's disease, 
reticulum cell sarcoma and undifferentiated 
lymphatic sarcoma are thoroughly discussed. 
Emphasis is placed upon the various clinical 
manifestations of these tumors. The series 
of cases is relatively large and the authors’ 
experiences are similar to those reported by 
other investigators. The last chapter is de- 
voted to a summary of the different accepted 
forms of treatment. No new drugs or meth- 
ods of treatment are discussed. F.C. 


THe Love or A Puysician: Gerorce E. 
PFAHLER, PIONEER RADIOLOGIST. By MuRIEL 
B. Pranter. Pp. 274; 4 ills. Philadelphia: 
Dorrance & Co., 1958. Price, $3.75. 

“The Love of a Physician” is a beautiful 
narrative of the life of George Edward 
Pfahler as seen by and recorded by his wife, 
Muriel B. Pfahler. The author has in the 
274 pages drawn a word picture of Dr. 
Pfahler, the man, a devoted husband, but 
more especially his all-consuming love and 
devotion for the field of Radiology. 
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The story of George Edward Pfahler as 
told by Mrs. Pfahler is a saga of the discov- 
ery and development of the Roentgen ray. 
An extensive diary kept by the author, to- 
gether with the characteristic records kept 
by her husband provided the material for the 
book. Mrs. Pfahler, by quoting extensively 
from the words and writings of Dr. Pfahler 
has made the volume a documentary record- 
ing of the growth of Radiology. In addition 
she has interwoven intimate details of events 
in the life of Dr. Pfahler so as to give sub- 
stance to the title “Love of a Physician.” The 
reviewer sees in this volume a delightful 
picture of a true romance in medicine as 
could only be told by a devoted wife. 

Those of us who have had the privilege 
of intimate contact with Dr. Pfahler over 
the years are grateful to Muriel Pfahler for 
her having given to us this memorial of a 
great man, a physician, scientist and humani- 
tarian. 


Puysicat Dracnosis. By Joun A. Prior, 

M.D., Professor of Medicine, and Jack S. 
SILBERSTEIN, M.D., Clinical Associate Profes- 
sor of Medicine, Ohio State University Col- 
lege of Medicine. Pp. 363; 193 ills. St. 
Louis: The C. V. Mosby Company, 1959. 
Price, $7.50. 

Tus first edition represents a good, easily 
read and comprehended text on physical ex- 
amination. It contains more information about 
history taking than most such books. It is 
intended for the beginner. It is recommended 
for medical students. 


THE PasTeEUR FERMENTATION CENTENNIAL 
1857-1957. Edited by Mmron MELTzeEr. 
Pp. 207; 20 figs. and 8 photographs. New 
York: Charles Pfizer & Co., Inc., 1958 

In the fall of 1957, Charles Pfizer & Com- 
pany arranged a symposium to commemorate 
the publication of Louis Pasteur’s momentous 
paper reporting that the fermentation of lactic 
acid is a biological process. With this dis- 
covery the science of microbiology was born. 
It would have been futile to attempt in a 
one-day symposium to do justice to all of 
the developments in microbiology that oc- 
curred in the ensuing one hundred years. 

Instead, the program was restricted to 
three areas. “The first, appropriately enough, 
dealt with fermentation, and Marvin Johnson 
of the University of Wisconsin handled this 
most capably by an excellent paper and by 
a panel discussion on modern research in 
this field. Under the circumstances it was 


inevitable that one of the topics would be 
“Trends in Antibiotic Research.” This part 
of the program could easily have been sterile, 
but it was not. The six papers on antibiotics, 
including one each from Cuba, U.S.S.R., and 
Japan, combine widely different aspects such 
as genetics (Demerec), anticancer (Gause ) 
and mechanism of penicillin action (Stro- 
minger) to produce a kaleidoscopic picture 
of present and future research in certain parts 
of the world. 

The third part of the program was assigned 
to host-parasite relationships, a subject unre- 
lated to the other two but readily justified by 
Pasteur’s pioneer work on immunization. 
Rene Dubos and four other investigators, 
including Derrick Rawley from England, dis- 
cussed cellular and biochemical interplay be- 
tween host and parasite in a competent and 
lively manner. Readers interested in the 
work of these people, as well as that of 
W. W. Ackerman, L. J. Berry, or D. E. 
Rogers will find in this section interesting 
and satisfying summaries. 

As far as this reviewer can determine, this 
book can be obtained only from Chas. Pfizer 
& Co., Inc., New York. Interested persons 
should contact the company directly. 

ELS. 


BioLocicaL Aspects oF Cancer. By JULIAN 
Huxiey, F.R.S. Pp. 156. New York: Har- 
court, Brace and Co., 1958. Price, $3.75. 
Tuts concise volume written by a_well- 

known biologist is a broad survey of the 

problem from a_ biological standpoint. It 
brings a refreshing point of view to an ex- 
tremely complex problem. The various  bio- 
logical aspects are scrutinized with consid- 
erable documentation in various fields in- 
cluding a comparative distribution of neo- 
plasms in plants, lower and higher animals. 

This type of approach is seldom encountered 

Frequently the oncologist loses the true 

perspective of cancer as a_ biological prob- 

lem. The genetics, the viral origin, and the 
endocrine aspects of cancer are all surveyed 
in this splendid little monograph. The author 
clearly attempts to synthesize the various 
approaches to the problem without any claim 
at being an authority on some of the mor 
technical aspects of cancer research. This 
monograph is recommended not only to the 
mature oncologist, but particularly to the 
young investigator who is beginning the study 
of a complex problem. This monograph will 
deter him from being bogged down in some 
relatively insignificant portion of a compre- 
hensive biological problem. - V.M. 
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A CoLor ATLAS OF MorPHOLOGIC HEMATOL- 

ocy. By Geneva A. DaLanp, B.S., Chief 
Laboratory Assistant in Hematology, Thorn- 
dike Memorial Laboratory, Boston City 
Hospital. Edited by Tuomas Hate Ham, 
M.D., Professor of Medicine, Western Re- 
serve University School of Medicine. Re- 
vised edition. Pp. 72; 9 ills. and 10 color 
plates. Cambridge, Mass.: Harvard Univer- 
sity Press, 1959. Price, $6.75. 

Tue new edition of this well-known color 
atlas provides a helpful reference guide to 
the study of blood films in clinical medicine. 
The descriptions and_ illustrations of the 
maturation of the various blood cells are 
simplified but quite adequate for use in the 
recognition of abnormal or immature forms 
in the peripheral blood or bone marrow. 
There is a comprehensive classification of 
the anemias, with representative findings 
given for the most important disorders in 
this group as well as for the leukemias and 
infectious mononucleosis. 

This volume may be used alone as an 
introduction to morphologic hematology, but 
with enhanced value when studied along with 
its companion book, A Syllabus of Labora- 
tory Examinations in Clinical Medicine (T. 
H. Ham, Harvard University Press, 1950). 

CZ. 


Les Matapies Du Larynx. By J. Piguet, 
Professor of the Faculty of Medicine, Uni- 
versity of Lille, and J. Terraco., Professor 
of the Faculty of Medicine, University of 
Montpellier. Pp. 674; 241 ills. Paris: Masson 


et Cie, 1958. Price, unbound, 8,500  fr.; 
bound 9,500 fr. 
Tue authors, internationally recognized 


authorities, have collaborated to produce a 
volume which is the best in its field and 
notable for its painstaking organization, lucid 
text and comprehensive coverage. Rarely, 
have the anatomy, embryology, histology and 
pathology of the larynx been presented with 
such clarity. Readily understandable terms 
are employed to describe methods of exami- 
nation including the use of endoscopic, 
radiographic and tomographic techniques. 
The discussion of congenital and acquired 
abnormalities is an important contribution. 
Every aspect of acute and chronic infection 
of the larynx is considered from the view- 
point of background and development as 
well as diagnosis and treatment and with 
ittention to such infrequent lesions as those 
lue to scleroma, pemphigus and hormonal 
lysfunctions. Strictly actual information is 
presented concerning the impact of recent 
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advances in chemotherapy upon the current 
treatment of syphilis, tuberculosis and leprosy 
of the larynx. The information on traumatic 
and stenotic lesions and foreign bodies is 
complete and authoritative. Laryngeal paraly- 
ses and tumors are dealt with in meticulous 
detail. Included in the section on rehabili- 
tation of the laryngectomized patient are dis- 
cussions of esophageal voice, dhe use of pros- 
theses and the value of surgical reconstruc- 
tions. The illustrations are unusually effective 
and the bibliographies appended to the sec- 
tions have been selected with discrimination. 
This book is of importance to laryngologists 
and those concerned with the diagnosis and 
treatment of laryngeal disorders. HS. 


HEMATOLOGIE CLINIQUE. By JEAN BERNARD 
AND Marcev Bessis. Pp. 526; 295 ills. and 
37 color plates. Paris: Masson et Cie, 1958. 
Price, 14.500 fr. 

Tus is an excellent textbook of hematolo 
written by some of the foremost ~ea. | 
workers in this field. The material is presented 
in 5 major sections, namely, General Hema- 
tology, Disorders of Erythrocytes, Disorders 
of Leukocytes, Hemorrhagic Diseases, and 
Diagnostics. The latter encompasses largely 
those hematologic problems not treated in 
the preceding sections. Physiologic, morpho- 
logic and diagnostic aspects of the various 
blood cell series and their involvement in 
disease processes are quite adequately dis- 
cussed, The text is beautifully and exten- 
sively illustrated with 295 figures and 37 
color plates. There are numerous tables 
which summarize the main features of many 
of the hematologic disorders. Although treat- 
ment is outlined, this may not be given in 
sufficient detail for some readers. Otherwise, 


the volume is a valuable cerca | refer- 
ence work for medical students and physi- 
cians who read French. Cz. 


Tue Ear. By Hernricn G. Kosrak, 
M.D., Pu.D., Professor of Otological Re- 
search, College of Medicine, Wayne State 
University, with chapters by J. E. Fournter, 
M.D., Jonn R. Linpsay, M.D., SAMUEL 
Rosen, M.D., A. Wiiska, M.D., H. 
sTEIN, M.D., AND Fritz ZOGLLNER, M.D. 
Pp. 254; 240 ills. and 6 color plates. Chicago: 

e University of Chicago Press, 1959; 
London: Cambridge University Press, 1959; 

Toronto: The University of Toronto Press, 

1959. Price, $15.00. 
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Tus classic in its field condenses the cur- 
rent knowledge of every aspect of the middle 
ear into a single, concise, comprehensive and 
authoritative volume. The early chapters deal 
with the significant contributions of the basic 
sciences. Methods of study of the middle ear, 
the functions of the sound-conduction mech- 
anism and the practical aspects of these con- 
cepts are explored and subjected to critical 
analysis. Strictly factual accounts are given 
of new electro-acoustic techniques and new 
methods of observation of acoustic reflexes. 
Each author is a world authority in his special 
sphere. Almost one half of the volume is 
devoted to otosclerosis and _ fenestration 
(Lindsay), mobilization of the stapes and 
fenestration of the oval window (Rosen), 
treatment of middle ear deafness by prosthe- 
(Kobrak), tympanoplasty (Wullstein), 
and plastic surgery of the sound-conduction 
system of the middle ear (Zoellner). The 
authors are thoroughly familiar with patients 
as well as the literature and basic science, 
and their practical methods and discriminat- 
ing insights render this book invaluable to 
every otologist, while physiologists and those 
in fields allied to otology will find it an essen- 
tial reference work. 


Variables Related to Human Breast Cancer. 
By V. Etvinc ANbERsON, O. 
GoopMAN AND SHELDON C. REED, from 
the Dight Institute for Human Genetics, 
University of Minnesota. Pp. 172; 7 ills. 
Minneapolis: University of Minnesota 
Press, 1958. Price, $4.00. 

Tuts small book presents an intensive study 
of the hereditary factor in breast cancer. The 
organization of the book is exemplary and the 
inode of presentation is quite clear. Furthermore, 
ior a book of this type, it is quite readable; the 
complicated and extensive tables being published 
in an annex at the back and only those few 
tables needed to illustrate the points being made 
appearing in the text. There is a very compre- 
hensive survey of related literature. 

For those interested in the problem of breast 


cancer, this would seem to be a _ very well 


controlled study. 


Atlas de Radiologie Clinique de La Presse 
Médicale. Pp. 400; 1,764 ills. Paris: 
Masson et Cie, 1958. Price, 4.000 fr. 


luis is an excellent work covering a great 
variety of subjects with radiological emphasis, 
from Paget’s disease to congenital heart diseases, 
postbulbar ulcers, and others. In many respects 
the presentation is superior to the ordinary text- 
book because each subject has been written by 
an author expert in the field. Despite the numer- 
ous authors and variety of subjects, there is a uni- 


formity in presentation with emphasis on brevity 
and compactness. It is gratifying to be able to 
adequately cover a subject in a very short time 
The illustrations are excellent. There are valuable 
references and the idea of compilation of mono- 
graphs is excellent. H.S. 


The Preservation of Youth. By Moses 
Marmon pes. Translated from the original 
Arabic by Hirscn L. Gorpvon, M.D., 
Pu:D., Pp. 92. New York: Philo- 
sophical Library, 1958. Price, $2.75. 

35-1204) was born 

1e fled at the age of 

13, because of persecution, to Southern Spain 

From 23 to 30 he was in Fez, Morocco, where 

he studied medicine. The rest of his life he 

spent in Cairo, Egypt, where he achieved fame 
as a physician. His 10 medical writings, all in 

Arabic, have heretofore been known only through 

their translations through Hebrew into Latin 

This is the first to be translated directly from 

the Arabic into English. Written for the Sultan 

Al Afdal, son of Saladin, it is remarkable for 

the clarity, simplicity rational approach 

which shine through the encumbrance of the 
current medical lore and preconceptions 


Moses BEN Marimon (1 
in Cordova, Spain, whence 


} 


R.K. 


New Steroid Compounds with Progestational 
Activity. Ann. New York Acad. Sci., 71, 
Art. 5. By ApranamM E. RAKOFF AND 
Epwarp C. and 56 
others. Pp. 327; illustrated. New York 
Academy of Sciences, 1958. 


Doctor Squibb: The Life and Times of a 
Rugged Idealist. By LAwrence C. Biocu- 
MAN. Pp. 371; frontispiece portrait. New 
York: Simon and Schuster, 1958. Price, 
$5.00. 

Tue story of the varied life of a “‘quarrelsome 
Quaker” doctor, a graduate of Jefferson in 1845, 
fighting in the Navy, opposing quacks and 
adulterated drugs, both a crusader and a shrewd 
business man who founded a great pharmaceutical 
house. It is largely based on a journal of his 
daily life that he kept for over 50 years, till his 
death in October, 1900. Notwithstanding the 
inclusion of rather frequent trivialities and an 
annoying failure to cut recurring edges of pages, 
the book has its value in placing on the’ record 
details of a richly varied life and in its appeal 
to several classes of readers E.K 


International Journal of Health Education, 
Vol. 1, Nos. 1 (January) and 2 (April), 
1958. Published in English and French 
Pp. 64 and 60; illustrated. New York: 
American National Council for Health 
Education of the Public, Inc., 1958. Sub- 
scription, $3.00 per year. 


ay’ 
L 
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Tuts new journal is the official quarterly organ 
of the International Union for Health Education 
of the Public, Paris, France. This nongovern- 
mental organization has as its aim the develop- 
ment of health education throughout the world. 
Directed to the public, and authored mostly by 
nonphysicians, this publication will be of interest 
to all working in the field of health education. 


Gestation. Transactions of the Fourth Confer- 


ence, March 5, 6 and 7, 1957. Edited by 
Ciaupe A. ViLLer, Assistant Professor of 
Biological Chemistry, Harvard Medical 
School. Pp. 216; 64 ills., 3 in color. New 
York: Josiah Macy, Jr. Foundation, 1958. 
Price, $4.50. 

Tue Fourth Conference on Gestation, spon- 
sored by the Josiah Macy, Jr. Foundation, was 
devoted to the discussion of the development 
and function of various fetal fluids. The partici- 
pants include anatomists, chemists, physiologists, 
biologists, pathologists, pediatricians, and obste- 
tricians, many of whom have devoted much time 
to the study of the problem. 

The conferences, and as a result the transac- 
tions, are entirely informal and consist of a 
brief introduction to a_ specific phase of the 
subject and general discussion by the partici- 
pants. Most of the material presented is a result 
of animal research but much involves human 
beings. A considerable amount of the information 
is theoretical and as yet incomplete and, there- 
fore, cannot be applied to practice but in the 
future will undoubtedly offer solutions to what 
now are perplexing clinical problems. For in- 
stance, the long discussions on the origin and 
physiology of fetal fluids, the uptake of materials 
by the yolk sac and on the development of fetal 
immunity all have great potential value for 
clinicians. 

The transactions of the conferences on gesta- 
tion are of particular interest to research workers 
in the field of reproduction and much less valu- 
able to the clinician. 5.0 


L’Annee Endocrinologique, By M. ALBEAUX- 


Fernet, L. Betior, P. Bucarp, J. 
Cuapor, |. Derntpreux, M. GELINET AND 
]. D. Roman. 10th year. Pp. 239; 19 ills. 
Paris: Masson et Cie, 1958. Price, 2.000 
francs. 


Tuts yearbook reviews progress in Endocrinol- 
ogy under the following headings: Adrenals, 
Thyroid, Neuro-hypophysis, Testicles, Ovaries, and 
Endocrine-metabolic problems. Within each sec- 
tion certain aspects are discussed; since the 
aspects selected are identical each year, the 
discussion is not necessarily based on publica- 
tions of the past year, but on significant papers 
of several years. Unfortunately in two chapters 
(New Clinical Concepts of Thyroid Insufficiency; 
Recent Therapy of Thyroid Insufficiency) bib- 
liographical references are absent. 

Those who have the time for following the 
world literature in Endocrinology, will find little 
of value in this book. Many of us (and _ this 
includes the reviewer) will find it useful to 
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peruse this volume, if only to find an interesting 
publication referred to, which we have otherwise 
missed. K.P. 


Water and Electrolyte Metabolism in Relation 


to Age and Sex. Edited by G. E. W. 
WOLSTENHOLME, O.B.E., M.A. M.B., 
AND M. O'Connor, B.Sc., Ciba 
Foundation Colloquia on Ageing, Volume 
4. Pp. 327; 85 ills. Boston: Little, Brown 
& Co., 1958. Price, $8.50. 


Tus is a fascinating symposium on water 
and electrolyte metabolism. Many of the papers 
summarize known pertinent information in the 
field. New contributions aid in the understanding 
of this complex and important subject. Whereas, 
some of the articles involve animal research, 
others report results of clinical research, and 
should prove to be extremely valuable for the 
practicing physician and surgeon. Of particular 
interest are the sections on sodium, potassium 
and water excess and deficit. W.P. 


The Criminal Mind. By Pui Q. Rocue, 


M.D., Assistant Professor of Psychiatry, 
University of Pennsylvania School of Med- 
icine. Pp. 299. New York: Farrar, Straus 
and Cudahy, Inc., 1958. Price, $5.00. 

As a Psychiatrist for the Eastern State Peni- 
tentiary for over 10 years and a Chairman of 
the Forensic Section and Member of the Legal 
Aspects Committee of the American Psychiatric 
Association, Dr. Roche is eminently qualified to 
survey the role of psychiatry in the criminal 
courts. This book represents the fifth volume 
of the Isaac Ray Award Books, the authors 
chosen because of their distinctive contributions 
by the American Psychiatric Association. 

The author’s main theme centers about the 
significant problem of communication between 
psychiatry and the criminal law, pointing up 
the differences in the orientations of both disci- 
plines: criminal law is a moral system; psychiatry 
is a branch of science, therefore, basically un- 
concerned about a “right” or “wrong” system 
of communication. He draws upon highly inter- 
esting illustrative case material to crystallize the 
dissimilarities in these frames of reference. 


M.P. 


What We Do Know About Heart Attacks. 


By Joun W. Gorman, M.D., Professor of 
Medical Physics, University of California. 
Pp. 180; 3 ills. New York: G. P. Putnam’s 
Sons, 1958. Price, $3.50. 


Written for the layman, this book describes 
in popular language a great deal of our recently 
gained knowledge concerning coronary artery 
disease. The author believes that wide applica- 
tion of what is known could lead to a consider- 
able prolongation of life for susceptible indi- 
viduals. Susceptibles would be discovered by the 
detection of two common denominators in the 
etiology of this prevalent disease. These are: 
1) elevation of the so-called Atherogenic Index 
(based on ultracentrifugal lipoprotein measure- 
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ment), and 2) elevation of blood pressure. The Editor, General Features Syndicate; 
first of these Gofman believes to be the common -_ } ‘ 

HELEN S. A.B., Pu.D., Dean, 
denominator in such known etiological factors ; 
as familial tendency, sex, overweight, diabetes, School of Home Economics, University of 
and the like. It is susceptible to therapeutic Massachusetts; and Henperika J. Ryn- 


attack by means of diet. The elevation of the BERGEN, B.S.. M.S.. Associate Professor of 
Index itself would indicate the need for such 


therapy, but the variety of lipoprotein elevation Science, Cornell : U niversity-New York 
would determine the kind of dietary management Hospital School of Nursing. 13th ed. Pp. 
to be employed. Those having elevation of the 734: 148 ills. Philadelphia: J. B. Lippin- 
S; 0-20 group would be placed on a diet low cott Co. 1958. Price, $6.00. 
in saturated fats, whereas those with elevation 
of the S, 20-400 group would be restricted in Tue principles of nutrition are presented in 
their intake of carbohydrate. Elevation of blood the broadest and most practical manner in this. 
pressure would be controlled by modern drug volume. The basic biochemical and physiological 
therapy. The fact that a cooperative study data concerning food and essential nutrients are 
carried out in a number of clinics in the United briefly, though adequately, reviewed with the 
States has not as yet demonstrated the superiority aid of appropriate graphs and tables. The experi- 
of the Atherogenic Index over other means of ence of the authors in dietetics is reflected in a 
detecting the coronary susceptible does not superlative fashion in the planning of meals 
disturb the author, nor does the recent evidence and therapeutic dietary programs with consider- 
that stress plays an important role in the etiol- ations given to economic, racial and regional 
ogy of the disease receive any consideration. factors involved in food choices. A complete 
T.D. compendium of diets employed in the treatment 


of various medical and surgical disease with a 
discussion of the disorders and the basis for the 


Nutrition in Hewlth and Disease. By LENNA use of the specific diet is a particularly valuable 
F. Cooper. B.S M.A M.H.E Sc.D feature of this work. This book is a standard 


reference for dietitians, nutritionists and should 
Consulting Dietitian, Montefiore Hospital; he used by all physicians involved in the care 


Epirh M. Barper, B.S.,° M.S., Food of patients. cs. 
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